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This appendix contains analytical results for  core sampl,es, ground water, 

surface water, and sediment samples collected in 1986, 1987, and first  q i a r t e r  1988 

when available for  the Solar Ponds Area. The enclosed data are  presented i n  the 

following order: 

Appendix C-1: 

Appendix (2-2: 

Appendix C-3: 

Appendix (2-4: 

Appendix (2-5: 

Soils Analytical Data 

Semi-Vola tiles 
Pesticide 1 PCBs 
Radionuclides 
Inorganics 
Metals 

Volatile Organics . .  

Ground-water Analytical Data Alluvial 
Wells 

Volatile Organics 
Radionuclides 
Inorganics 
Metals 

Ground-water Analytical Data Bedrock 
Wells 

Volatile Organics 
Radionuclides 
Inorganics 
Met a Is 

Surface Water Analytical Data 
Volatile Organics 
Semi-Volatiles 
Pesticide/PCBs 
Radionuclides 
Inorganics 
Metals 

Sediment Analytical Data 
Volatile Organics 
Semi-Volatiles 
PesticideIPCBs 
Radionuclides - _  
Inorganics 
Metals 

S O W  POND CLOSURE CHARACTERIZATION REPORT 
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RFU Batch ID :  8609-022-014 8609-022-017 
c278609862 Customer I O :  C278609861 

Matrix: So i l  Soi 1 
Units: MG/KG MG/KG ............................................................................. 

Metals 

.............. Si l ve r  (Ag), t o t a l  2.5 U 2.4 u 
Aluninun ( A l ) ,  total........ ...... 
Arsenic (As), total........ ...... 
Eariun (Be), t o t a l  .............. 
Bery l l i un  (Be), t o t a l  .............. 
Calciun (Ca), total.............. 
Cadmiun (Cd), t o t a l  .............. 
Cobalt (Co), total.............. 
Chraniun (Cr), total.............. 
Cesiun (Cs), t o t a l .  ............. 
Copper (CUI ,  total.............. 
I r on  (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total........ ...... 
L i t h i u n  (Li) ,  total....... ....... 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), t o t a l  .............. 
MolyMcnun(Mo), total.............. 
S o d i u n  (Ne), t o t a l  .............. 
Nickel ( N i l ,  total......... ..... 
Lead (Pb), total.... .......... 
Antimony (Sb), total.............. 
Seleniun (Se), t o ta l .  ............. 
St ron t iun  (Sr), t o t a l  .............. 
Tha l l iun  (111, total.... .......... 
Vanadiun ( V  1, t o ta l .  ............. 
Zinc (Zn), t o t a l .  ............. 

14400 
0.91 

110 
1.3 U 

5750 
1.3 U 
13 U 
11 
25 U 
17 

5110 
0.25 U 
1320 

3700 
180 
38 U 

400 
10 u 
25 

1.3 U 
0.40 

130 
2.5 U 

21 
84 

11500 
0.95 
36 

5280 
1.2 u 

1.2 u 
12 u 
11 
24 u 

9.8 
10600 

2.8 
1050 

3700 
43 
M U  

340 
26 
14 

0.38 
56 

14 
71 

1.2 u 

2.4 u 



.. . 
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S O I L S  ANALYTICAL DATA 
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VOLATILE ORGANICS 
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A 1  1 

RFW Batch  I D  -------------------- 
BH8 7 -8 8 1-0 10 
BH87-881-011 
BH87-881-012 
BH8 7 -8 8 1- 0 0 1 
BH87-881-007 
BH87-881-015 
BH87-881-016 ' 

BH87-881-017 
BH87-881-004 
8710-073-0110 
BH8 7 -8 8 1-0 02 
BH87-881-008 
BH87-881-009 
BH87-88 1-02 0 
BH87-881-018 
BH8 7 -8 8 1- 0 1 9  
BH87-881-021 
BH87-8 8 1-02 5 
BH8 7 -8 8 1-0 2 6 
BH8 7 -8 8 1-027 
BH87 -88 1-02 8 
BH87-881-029 
BH87-881-030 
BH87-881-031 
BH8 7-8 8 1-0 3 2 
BH8 7 - 8 8 1- 0 3 3 
BH87-881-044 
BH8 7 - 8 8 1 - 0 5 3 
BH87-881-054 
BH8 7 -8 8 1-0 55 
BH8 7 -8 8 1- 0 5 6 
BH8 7 - 8 8 1 - 0 3 5 
BH8 7 - 8 8 1 - 0 3 6 
BH87 -88 1-0 37 
BH8 7 -8 8 1-0 3 8 
BH8 7 - 8 8 1 - 0 3 9 
BH87-881-040 
BH8 7 -8 8 1-04 1 
BH8 7 -8 8 1- 0 4 2 
BH87-881-043 
BH87-88 1-013 
BH8 7 - 8 8 1- 0 14 
BH87 -88 1-023 
BH8 7 -8 8 1-02 4 
BH8 7 - 8 8 1 - 0 4 5 
BH8 7 -8 8 1- 0 3 4 
BH8 7 -8 8 1-0 4 6 
BH8 7 -8 8 1-04 7 
BH8 7 -8 8 1 - 0 4 8 
BH87-881-049 
BH8 7 -8 8 1-0 50 

SP018700FS 
SP018 7 04DH 
SP018705DH 
SP018711DH 
S PO 1 8 7 1 3 DH 
SP018716BR 
S PO 18 7 2 1 D H  
SP018723DH 
SP028711CT 
SP038703FS 
S PO 3 8 7 1 1 D H  
SP03 87 1 3  CT 
SP03 87 16BR 
SP0487004D 
S PO 4 8 7 0 2 DH 
S PO4 8 7 0 4 DH 
S PO4 87 07DH 
SP048710DH 
SP048712DH 
SP048715FS 
SP048717DH 
SP04 8 7 2 ODH 
SP048722DH 
SP048725DH 
SP04 87 2 7DH 
SP048730DH 
SP048732DH 
S PO 5 8 7 0 0 DH 
S PO 5 8 7 0 2 DH 
SP058704DH 
SP058707DH 
SP068702FS 
SP0687 08DH 
SP068711DH 
S PO 6 8 7 1 3 DH 
SP0687 16DH 
SP068718DH 
SP068721DH 
SP068724DH 
SP068726DH 
SP088706CT 
S PO 8 8 7 09 BR 
S PO 9 8 7 0 6 CT 
SP0987 08 BR 
SP11870008 
SP118 7 08 DH 
SP118711DH 
SP118 7 1 4  DH 
SP1187 16DH 
SP118719DH 
SP1187 2 1 D H  

-11 



BH8 7 -8 8 1-0 5 1 
BH8 7 -88 1-05  2 

S P118 7 2 4 DH 
SP118726DH 



........................................................................................................................... 
Senple Information 

..- -.-.I-- ---.-. 
Surrogate Recovery 

RFU Batch ID: BH87-881-010 
Customer I D :  SPO187ODFS 

Matrix: So i l  
Units: UG/KG 

D i l u t i on  Factor: 1.0 ......................................... 

BH87-881-011 BH87-881-012 EH87-881-001 
SP018704DH SP018705DH SP018711DH 
Soi 1 Soi 1 Soi  L 
UWKG UG/KC UG/KG 
1 .o 1 .o 1 .o ................................................................... 

To 1 uene-d8: 90% 8 8 %  0 %  
Brwf luorobenrene: 110 x 150 x 0 %  

1,2-Dichloroethane-d4: 118 x 112 x 0 %  ......................................................................................................... 
A M  1 y t  es 

Chloromethane...................... 
Brancinethane....................... 
Vinyl Chloride ..................... 
C h l o r o e t h a n e . . . . . . . . . . . . . . . . . . . . . . .  
Methylene Chloride................. 
Acetone............................ 
Carbon D i s u l f i  de................... 
1,l-Dichloroath em................. 
1.1-Oichloraeth me. . . . . . . . . . . . . . . . .  
Trans- 1,2-Dichloroethene.. ......... 
Chlorofonn. ........................ 
1,2-Dichloroetham. ................ 
2-Butanone.. ....................... 
1,l. l-Trichloroethe ne.............. 
Carbon Tetrachloride... ............ 
Vinyl Acetata...................... 
Bramodichloromethane. .............. 
1,2-Dichloropropane.. .............. 
Trans- 1 ,S-Dich loropropene., ........ 
Trichloroethene. ................... 
D i  bromochloranethanc.. ............. 
1,1,2-Trichloroethane.. ............ 
Benzene............................ 
c i s -  1 J-Di chloropropene.. .......... 
2-Chloroathylv iy lether ............ 

.Branoform. ......................... 
4-Methyl-2-pentanone.. ............. 
2- Hexanone.. ....................... 
Tetrach loroathme.. ................ 
1,1,2.2-Tetrachlor~thane.. ........ 
Toluene................ ............ 
Chlorobenzene.. .................... 
E thylbenzene.. ..................... 
Styrene... ......................... 
Total Xylenes........ .............. 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
2s u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 u 
50 U 
50 u 
25 U 
50 u 
2s u 
25 U 
25 U 
2s u 
6 J  

25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U . 

50 u 
50 u 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 u 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

25 U 

.... 

0 %  
122 % 
118 % 

............. 

50 u 
50 u 
50 U 
50 u 
25 u 
50 u 
25 U 
25 u 
25 u 
25 u 
25 u 
25 u 
50 u 
25 U 
25 u 
50 u 
25 u 
25 U 
25 U 
25 U 
25 u 
25 U 

25 U 
50 u 
25 U 
50 u 
50 U 
25 u 
25 U 
25 u 
25 u 
25 U 
25 u 
2s u 

25 u 

Modifiers: UnAnalyzed, not detected. J=Present below detection l i m i t .  BaPresenr i n  blank. NS=NOt  spiked. %=Percent recovery. 



0 -  
........................................................................................................................... 
Senple Information 

RFU Batch ID: 81187-881-007 e ~ 8 7 - a i - 0 1 5  
Customer ID: SP0187130H SP0187168R 

Units: W K G  UWKG 
Matrix: So i l  Soi 1 

D i l u t i on  Factor: . 1.0 1 .a ............................................................................. 
Surrogate Recovery 

To 1 uene- d6: 0 %  
Brcmofluorobenzene: 0 %  

l,t-Dichloroethane-~%: 114 x 

0 4 %  
126 X 
104 x 

BH87-881-016 
SP018721DH 
Soi 1 
UC/KG 
1 .o 

................................. 

7a x 

i i a  x 
126 X 

e~a7-aai-017 
SPO ia7250~ 
Soi 1 
UC/KC 
1 .o 
.............. 

a4 x 
130 % 
112 % ....................................................................................................................... 

Ana 1 ytes 

Chloromethane... ................... 
Branomthane ....................... 
Vinyl Chloride ..................... 
Chloroethane.. ..................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1.1-Dichloroeth em................. 
1,l-Dichloroathe ne................. 
Trans-l,2-Dichloroathene ........... 
Chloroform.. ....................... 
1.2-Dichloroethane. ................ 
2-Buta none..... .................... 
l,l, l-Trichloroethane. ............. 
Carbon Tetrachloride. .............. 
Vinyl Acetate...................... 
Branodichloranethene. .............. 
1.2-Dichloropro pane................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene....... ............. 
Dibranochloranethane ............... 
1,1,2-Trichlorocthe ne.............. 
eenzerm............................ 
c i s -  1,3-Dichloroproperm.. .......... 
2-Ch lorwthy lv ly le ther . .  .......... 
Bromoform.. ........................ 
4-Methyl-2-pent amm... . . . . . . . . . . . .  
2-Hexanone.. ....................... 
Tetrachlorocthene..... ............. 
1,1,2.2-Tetrachloroethane.. ........ 
Tolucna............................ 
Chlorobenzene...................... 
Ethylbenzene. ...................... 
Styrene..... ....................... 
Total Xylenrs. ..................... 

50 u 
50 U 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
6 J  

25 U 
50 U 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 u 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 

25 U 
25 u 

50 u 
50 U 
50 u 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 , U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 U 
50 U 
50 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

25 U 

50 u 
50 u 
so u 
so u 
.25 u 
50 U 
25 U 
25 U 
25 U 
25 U. 
25 U 
25 U 
50 U 
25 U 
25 U 
50 u 
25 U 

25 U 
2s u 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 

25 U 

50 u 
50 U 
25 U 
25 U 
25 U 

25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Pres&t below detection l i m i t .  BaPresent i n  blank. NS=Not spiked. %=Percent recovery. 



e- SOLAR POND BOREHOLE SAMPLES 
CC/MS DATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
fi=======aaa=x~.P~nn=a==========~==================================s==a=====================s========================:===== 

RFU Batch N-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 3 

Sample Information 
........................................................................................................................... 

RFU Batch ID:  
Customer IO: 

Matrix: 
Units: 

Di lut ion Factor: ....................................... 
Surrogate Recovery 

BH87-B81-004 8710-073-0110 
SP028711CT SP038703FS 
soi 1 Soi 1 
UG/KC UWKC 
1 .o 5.0 ....................................... 

BH87-881-002 
SPO387110H 
Soi 1 
UWKC 
1 .o 

............................. 

Chloranethane.. .................... 
Eraomstharm... .................... 
V i n y l  Chloride..................... 
Chloroethane. ...................... 
Methylene Chloride................. 
Acetone.. .......................... 
Carbon D isu l f ide  ................... 
1.1-Oichloroethene. ................ 
1,l-Oichloroethane.. ............... 
Trans-1.2-Oichloroethe ne........... 
Ch 1 orof om. ........................ 
1,2-Oichloroetha ne ................. 
2-Butanone ......................... 
l,l, l-Trichloroethane. ............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Braodichloranetha ne............... 
1,2-0ichloropropane. ............... 
Trans-1,3-Oichloropropene .......... 
Trichloroethene.. .................. 
Oibranochlormthane.. ............. 
1,1,2-Trichloroethe ne.............. 
Benzrn............................ 
c i s -  1,3-0ichloropropene.. .......... 
2-Chloroethylviylether.. .......... 
Bromofo rm.......................... 
4-Methyl-2-pent m............... 
2-Hexam............ ............. 
Tetrachlorwtheno.. ................ 
1,1,2,2-Tetrechloroeth am... ....... 
Tolucm.... ........................ 
Chlorobenzene ...................... 
Ethylbenzene... .................... 
Styr ene............................ 
Total Xylenes.. .................... 

50 u 
50 U 
50 u 
50 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
10 J 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 

50.00 
50.00 
50.00 
50.00 
18.00 
50.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
50.00 
25.00 
25.00 
50.00 
25.00 
25.00 
25.00 
8.00 

25.00 
25.00 
25.00 
25.00 
50.00 
25.00 
50.00 
50.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

U 
U 
U 
U 
JE 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 

50 u 
50 U 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 U 
25 U 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

BH87-881-008 
SP038713CT 
Soi l  
UC/KC 
1 .o 
.............. 

84 % 
132 X 
120 % 

.......... 

50 u 
50 u 
50 u 
50 u 
18 J 
50 u 
25 U 
25 U 
25 U 
25 U 
25 u 
25 u 
so u 
25 U 
25 U 
50 u 
25 u 
25 u 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 
SO u 
25 U 
50 u 
50 .u  
25 u 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Anelyzed, not detected. J=Present below detection l i m i t .  E=Present i n  blank. NS=Not spiked. %=Percent recovery. 



a .- 
RFU Batch ID: 8167-881-009 BH87-881-020 
CuStQner ID:  SP0387168R SPOC870040 

Matrix: So i l  Soi 1 
Units: UG/KG UG/KG 

D i l u t i on  Factor: 1.0 1 .o ................................................................................... 
Surrogate Recovery 

Toluene-d8: 8 8 X  8 4 X  94 x 
Brwfluorobenrene: 130 X 130 X 116 X 

1,2-Dichloroethane-d4: 118 X 118 x 114 x ......................................................................................................... 
Ana 1 ytes 

Chloranethane ...................... 
Bromanetha ne....................... 
Vinyl Chloride..................... 
Chlorocthane.. ..................... 
Methylene Chloride......... ........ 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichloroeth m..... . . . . . . . . . . . .  
1,l-Dichloroetha ne................. 
Trans-l,2-Dichloroethene ........... 
Chloroform........ ................. 
1,2-Dichloroetha ne................. 
2 . But anone. ........................ 
l, l , l -Tr ichloroethane .............. 
Carbon Tetrachloride............... 
Vinyl Acetate ...................... 
Branodichloranethane.. ............. 
1,2-Dichloropropane ................ 
Trans- 1,3-D ich  1 oropropene. ......... 
Trichlorocthene.. .................. 
Dibramochlorwtha ne............... 
1,1,2-Trichlorocthane .............. 
Benzene.... ........................ 
c is -  1,3-D ichloropropsnc.. .......... 
2-Ch loroe thy lv iy~ethsr  ............ 
Bromoform. ......................... 
C-Methyl-2-pent i~nom.. . . . . . . . . . . . . .  
2-Hexanone....... .................. 

50 U 
50 u 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
5 J  

25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 

Tetrachloroethene.. ................ 25 U 
1,1,2,2-TetrachLoroetha ne .......... 25 U 
To1 uene............................ 25 U 
Chlorobenzene. ..................... 25 U 
Ethylbenz ene....................... 25 U 
Styrene... ......................... 25 U 

Total Xylenes........... ........... 25 U 

50 U 
50 U 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 u 
so u 
so u 
2s u 
50 u 
25 U 
25 U 
25 U 
25 U 

25 U 
25 U 
so u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 
10 J 
25 U 
2s u 
25 U 
25 U 
25 U 
25 U 

8H87-881-019 
SP048704DH 
Soi  L 
UC/KG 
1.0 

8 6 %  
120 y. 
120 % 

50 u 
50 u 
50 u 
50 u 
25 U 

50 u 
25 U 
2s u 
2s u 
25 U 
25 u 
25 U 
50 u 
25 u 
25 U 
50 u 
2s u 
2s u 
2s u 
2s u 
25 u 
25 U 
25 U 
2s u 
5 0  u 
25 U 
50 u 
50 u 
2s u 
25 u 
2s u 
25 U 
2s u 
25 u 
25 u 

Modifiers: U=Analyted, not detected. J=Present below detection 1 h i t .  BnPresent in blank. NS=Not spiked. %=Percent recovery. 



.- 
RFU Batch ID:  BH87-881-021 EH87-881-025 EH87-881-026 EH87-881-027 
Customer ID: SPO48707DH SPOC87lDOH . SP048712DH SPO48715FS 

Matrix: Soil Soi 1 Soi 1 Soi L 
Units: UC/KC U W K G  UC/KC U W K C  

Dilution Factor: 1.0 1 .o 1 .o 1 .a ...... i.... ................................................................................................................ 
Surrogate Recovery 

To1 uene- dB : 8 4 %  
Eranoflwrobenzene: 128 x 

1,2-Dichloroethane-d4: 122 x 

8 2 %  
134 x 
126 X 

80 x 
134 X 
122 x 

86% 
126 % 
120 4: ........................................................................................................................... 

Ana 1 ytes 

Chloromethane ...................... 
Erommethane....................... 
Vinyl Chloride ..................... 
Ch loroethane.. ..................... 
Methylene Chloride. ................ 
Acetone............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene... .............. 
1,l-Dichloroethane.......... ....... 
Trans- 1.2-Dichloroethene.. ......... 
Chloroform.. ....................... 
1,2-Dichloroethane. ................ 
2-Eutanona. ........................ 
1.1,l-Trichloroctha ne.............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Eromodichloromethane.... ........... 
1,2-0ichloropropane ................ 
Trans- 1,3-0ichloropropene.. ........ 
Trichloroethene.... ................ 
Dibromechloranethane.. ............. 
1.1.2-Trichlorocthane. ............. 
Benzene............................ 
cis-1,3-0ichloropr opaoe............ 
2-Chloroethylvinylether ............ 
Branoform. ......................... 
C-Methy1-2-pcnt~one. .............. 
2-Hexa none......................... 
Tetrachlorocthem.................. 
1,1,2.2-Tetrachloreethane .......... 
T O l W  ne............................ 
Chlorobenzene.. .................... 
Ethylbenze ne....................... 
Styrene... ......................... 
Total Xylenes... ................... 

50 U 
50 u 
50 u 
so u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
so u 
25 U 
25 U 
50 u 
2s u 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
25 u 
so u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
2s u 
25 U 
25 U 

25 U 

50 u 
50 U 
50 u 
50 U 
25 U 
50 u 
2s u 
25 U 
25 U 
2s u 
1 1  J 
25 U 
50 U 
25 U 
25 U 
so u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 
2s u 
50 U 
25 u 
so u 
50 u 
25 U 
25 U 
2s u 
25 U 
25 U 
2s u 
25 U 

50 U 
50 U 
50 U 
50 U 
2s u 
50 U 
25 U 
25 U 
25 U 
25 U 
10 J 
25 U 
50 U 
25 U 
2s u 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
2s u 
so u 
50 U 
23 J 
25 U 
25 U 
25 U 
2s u 
25 U 
25 U 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
2s u 
25 U 
25 u 
2s u 
SO u 
25 U 

2s u 
50 U 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 

SO u 
25 u 
50 u 
50 u 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
25 U 

Modifiers: UnAnalyzed, not detected. J=Present below detection limit. &Present in blank. NS=Not spiked. %=Percent recovery. 



.- SOLAR POND BOREHOLE SAMPLES 
GCIMS DATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE LIST COWPOUNDS 
a a a a a ~ a a a ~ a a ~ ~ a a a ~ ~ ~ a a a a a s a a a a a a a ~ a ~ ~ ~ a a a a a a a ~ a a a a a s a a a a a a a ~ ~ a a a a a a a ~ a a ~ a a a ~ a s ~ a a a ~ a a a ~ a ~ ~ a ~ ~ ~ ~ - - - - - - - - - - - - - - - - - - - ~ ~ - - - - -  ------___----_--_-- -----s= 

RFU Batch N q r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 6 

Semple Information 
........................................................................................................................... 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

D i lu t ion Factor: .................................... 
Surrogate Recovery 

BH87-881-028 BH87-881-029 
SPO48717DH SPOCORODH 
soi  1 Soi 1 
UGIKG UG/KG 
1 .o 1 .o .......................................... 

BH87-881-030 
SP048722DH 
Soi 1 
UGIKC 
1 .o 

Toluene-&: 8 0 %  8 6 %  80 X -  
B r w f  luoroknzene: 132 % 136 x 134 X 

1,2-Dichloroethane-d4: 126 X 122 X 126 X ...................................................................................................... 
Ana ly tes  

Chloromethane.. .................... 
Branomathane....................... 
Vinyl Chloride ..................... 
Chloroethane.... ................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide.. ................. 
1,l-Dichloroeth em................. 
1,l-Dichloroetha ne................. 
Trans-1.2-Dichloroethene ........... 
Chloroform.. ....................... 
1,2-Dichloroethane.. ............... 
2-Butanone.. ....................... 
l,1,1-Trichloroethane .............. 
Carbon Tetrachloride..... .......... 
Vinyl Acetate ...................... 
B r e i  ch 1 or ome thane. .............. 
1.2-Dichloropropane.. .............. 
Trans-l,3-Dich\oropro pene.......... 
Trichloroethene.... ................ 
Dibranochloranethane.. ............. 
1,1,2-Trichloroetham .............. 
Benzene............................ 
c is -  1,3-D ichloropropene.. .......... 
Brwform..  ........................ 
2 . H e x a m .  ........................ 
Tetrachloroethene ................... 
1,1,2,2-Tetrechloroethane .......... 
Toluene... ......................... 
Chlorobenzene...................... 
Ethylbenzene. ...................... 
Styrene... ......................... 
Total Xylenes.... .................. 

2-Chloroethylviylether.. .......... 
4-Methy1-2-pentamm.. ............. 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
2s u 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
so u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

EH87-881-031 
SPOL8725DH 
Soi 1 
UG/KC 
1 .o 
.............. 

82 % 
136 % 
120 x 

.................. 

50 U 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 u 
50 u 
25 u 
25 u 
50 u 
25 u 
25 U 
25 U 
2s u 
25 U 
25 U 
25 U 
25 U 
50 u 
25 u 
50 u 
so u 
2s u 
2s u 
25 U 
25 U 
25 U 
25 u 
25 u 

Modifiers: U=Analyzed, not detected. J-Present below detection l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent recovery. 



a- SOLAR POND BOREHOLE SAMPLES 
GC/MS DATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
aafilaaaaa=aaa==aaa=~~8aa=aaaaaaaaa=a=a====a=a===aa=a~=aaaa==a=aaaaaaa=aaaaaa=a======a==a====---a-=------------------------- --- - -___----_-----___________ 
RFU Batch Nunbar: Client:  ROCKUELL (ROCKY FLATS) Page: 7 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: BH87-881-032 
Customer ID:  SP048727Dn 

Matrix: So i l  
Units: UG/KG 

D i l u t i on  Factor: 1.0- ...................................................... 
Surrogate Recovery 

C h l o r w t h a  ne...................... 
Branomethane....................... 
Vinyl Chloride ..................... 
Chloroetha ne....................... 
Methyleire Ch Loride.. ............... 
Acetone............................ 
Carbon Disulfide.... ............... 
1.1-Dichloroethene.. ............... 
1,l-Dichloroctha ne................. 
Trans- 1 ,2 -0 i ch 1 oroet hene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2 - B u t a m .  ........................ 
l , l , l -T r i ch lo roe than  .............. 
Carbon l e t  rech 1 o r  ide.. ............. 
V i n y l  Acetate...................... 
Brd ich lo ranethane. .  ............. 
1,24 i ch loropropane. ............... 
Trans-l,3-Dichloropropene .......... 
Trichloroethenc.. .................. 
Oibranochlorwthane... ............ 
1,1,2-Trichloroethe ne.............. 
Benzene............................ 
c i s - l . 5 - D i c h l o r o p r ~ .  ........... 
2-Ch lorwthy lv iy le ther . .  .......... 
Branoform.. ........................ 
C-Methyl-2-pentanone.. ............. 
2-Hexanone.. ....................... 
Tetrachloroethane.. ................ 
1,1,2,2-Tetrechlorccthane.. ........ 
Toluene...... ...................... 
Chlorobenzene...................... 
E thy lbenzene ....................... 
Styrene. ........................... 
Total Xylenes ...................... 

8 4 %  
130 X 
124 x 

.. 

8187-881-033 
SP04873OOH 
Soi 1 
UG/KC 
1 .o ............... 

82 X 
126 X 
122 x 

EH87-881-066 
SP0487320H 
Soi 1 
UG/KG 
1 .D ............... 

70.6 X 
68.8 X 
61 X ................................................................ 

8~87-881-053 
SP058700DH 
Soi 1 
UG/KG 
1 .o 

.................. 

72 X 
72 X 

57.6 r. 

50 u 
50 U 
50 U 
50 U 
25 U 
50 u 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 u 
50 u 
25 U 
50 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 

50 u 
50 U 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25' U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 U 
50 u 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 u 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 u 
25 u 
25 U 
25 U 
25 U 
50 u 
25 u 
25 u 
50 U 
25 u 
25 U 
25 u 
25 U 
25 LI 
25 U 
25 U 
25 U 
50 U 
25 U 

50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 u 
25 u 

Modifiers: UoAnelyzed, not detected. J=Present below detection l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



........................................................................................................................... 
S w l e  Information 

8H87-881-035 RFU Batch ID: BH87-881-054 BH87-881-055 8H87-881-056 
Customer ID: SP058702DH SPD58704OH SP05870n)n SPO68702F S 

Matrix: So i l  Soi 1 Soi 1 S o i  1 
Units: UG/KG UG/KG UWKG U W K C  

Di lu t i on  Factor: 1.0 1 .o 1 .o 1 .o ........................................................................................................................... 
Surrogate Recovery 

-1oluene-d: ' 0.00 x 
Branofluorobenzenc: 0.00 x 

1,2-Dichloroethane-d: 0.00 x 

74 x 
7 2 %  
8 2 %  

89.8 x 
74 x 
60 X 

87.2 Y. 
93.6 X 
80 Y. ........................................................................................................................... 

Ana 1 ytes 

Chloranethane...................... 
Branmethane....................... 
Vinyl Chloride ..................... 
Chloroctha ne....................... 
Methylene Chloride ................. 
Acet .............................. 
Carbon Disul f ide.  .................. 
1.1-Dichloroathcnc. ................ 
1,1-Dichloroethan8.... ............. 
Trans-1,2-Dichloroethene ........... 
Chlorofo rm............... b......... 

1,2-Dichloroctha ne................. 
2-but anone. ........................ 
l,l, l-Trichloroethane. ............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Braodichloranethane. .............. 
1 ,2-D i ch 1 oropropane.. .............. 
Trans . 1 , 3  -0 i ch 1 oropropene. ......... 
Trichloroethene.. .................. 
Dibraochlorunetha ne............... 
1,1,2-Trichloroethene. ............. 
Benzem.. .......................... 
cis-l,3-Dichloropropene.. .......... 
2-Chlorocthylvinylethcr.. .......... 
Brcmoform................ .......... 
4-Mcthyl-2-pentanone. .............. 
2-Hexanon.. ....................... 
Tetrachloroethane.. ................ 
1,1,2,2-TeCrachLoroethane.... ...... 
Toluene............. ............... 
Chloroknzane...................... 
Ethylbenzene.. ..................... 
Styr me............................ 
Total Xylenes ...................... 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
50 u 
25 U 
50 U 
50 u 
25 U 
25 U ' 

25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 u 
50 U 
so u 
25 U 
50 u 
25 U 
25 U 
25' U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 
25 U 

50 u 
50 u 
50 u 
50 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
50 u 
2s u 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 u 
50 u 
50 u 

6.6 J 
so u 
2s u 
25 U 
25 U 
25 U 

2s u 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
50  u 
25 U 
50 u 
50 u 
2s u 
25 U 
25 U 
2s u 
25 U 
25 U 

25 U 

Modifiers: U=Analyzed,, not detected. J=Present below detection l i m i t .  &Present i n  blank. NS-Not spiked. %=Percent recovery. 



SOLAR POND BOREHOLE SAMPLES 
t C / M  DATA SUMMARY 

Vo la t i l e  HAZARDWS SUBSTANCE LIST COMPOUNDS 
= l ~ = = i f l D D I l I ~ ¶ l l ~ a i ~ = ~ ~ = = = = = = = = = = = = = = = = = ~ = = = = = = = - - -  ---1------===.==¶====¶====l=============================================== ------ 
RFU Batch N-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 9 

Sanple Information 
........................................................................................................................... 

RFU Batch ID: BH87-881-036 BH87-881-037 EH87-881-038 BH87-881-039 
SP068713D H SP068716DH Customer ID: SP068708DH SPO6871lDH 

Matrix: Soil Soi 1 Soi 1 Soi  1 
Units: UC/KC UC/KG UWKG UC/KG 

D i l u t i on  Factor: 1.0 1 .o 1 .o 1 .o ........................................................................................................................... 
Surrogate Recovery 

Toluene-ds: 116 X 
Bromoflwrobenzene: 76.8 X 

1,2-Dichloroethane-d: 78.4 x 

81.6 X 
85.6 X 
79.2 x 

72.8 X 
90.L X 
76.8 X 

79.2 Y. 
90.4 % 
76.8 x ........................................................................................................................... 

A M  1 y t  as 

Chloranethane.. .................... 
Branomethane....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chlori de................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichloroethene.. ............... 
1,l-Oichloroetha ne................. 
Trano-l,2-Dichloroeth me........... 
Chloroform.. ....................... 
1.2-Dichloroethane.. ............... 
2-Butanone. ........................ 
1, l . l -Tr ichloroethan .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 

50 U 
50 U 
50 U 
50 U 
52 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
12 J 
25 U 
25 U 
50 U 

6,romodichloromethane ............... 25 U 
1,2-Dichloropropane ................ 25 U 
Trans- 1 ,3 . D i ch 1 oropropene. ......... 25 U 
Trichloroethene.... ................ 25 U 
D i brccnochloromethane.. ............. 25 U 
1,1,2-Trichloroetha ne.............. 25 U 
Benzene............................ 
cis-l,3-Dichloropropene.. .......... 
2-Chloroethylviylether.. .......... 
Bromoform................... ....... 
L-Methyl-2-pantanone.. ............. 
2-Hexam. .  ....................... 
Tetrachloroethene...... ............ 
1,1,2,2-Tetrechloroerhane. ......... 
Toluene... ......................... 
Chlorobenzene.. .................... 
E thy lbmzene ....................... 
s ty r  ere............................ 
Tota l  xylenes ...................... 

25 U 
25 U 
50 u 
25 U 
50 u 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
2s u 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 u 
50 .u 
50 u 
25 U 
so u 
25 U 
2s u 
25 U 
25 u 
25 U 
25 u 
so u 
25 U 
25 u 
so u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
so u 
50 U 
25 U 
25 U 
25 u 
25 u 
25 u 
25 u 
25 U 

Modifiers: U=Anelyzed, not detected. J=Present below detection l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



I--- 

( 

SOLAR POW0 BOREHOLE SAMPLES 
W M S  DATA SUMMARY 

Vo la t i le  HAZAROWS SUBSTANCE L I S T  CONPWNOS 
sE. .~==3=D=11a~~a0.~~a==a==~=====a~======a======a~============aaa=saD=aa~~========~==a==~==a- -=-~- - - - - - - - - - - - - - - - - - - - - - - - - -  -- - --____-------------------- 
RFU Batch N u r k r :  Cl ient :  ROCKUELL (ROCKY FLATS) Page: 10 

Sample Information 
........................................................................................................................... 

.................. 
Surrogate Recovery 

RFU Batch 10: 
Custaner IO: 

Matrix: 
Units: 

D i l u t i on  Factor: .................. 

BH87-881-042 BH87-881-043 
SP068R40H SP0687260 H 
Soi 1 Soi I 
UG/KG UWKC 
1 .o 1 .o 
..................................... 

Toluene-d8: 77.6 X 92 X 77.6 X 
Branof luorobenzm: 88.8 x 88.8 x 0.00 X 

1,2-Dichlorocthane-d: 76 X 77.6 X 79.2 x .......................................................................................................... 
Analytes 

Chloranethane.. .................... 
Erananethane....................... 
V i n y l  Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride. ................ 
Acetone............................ 
Carbon D i s u l f i  de................... 
1,l-Dichloroeth em................. 
1,l-Dichloroetha ne................. 
Trans-1,2-Dichloroeth em........... 
Chlorofo rm......................... 
1,2-Dichloroetha ne................. 
2 -But amne. ........................ 
1,1,1-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichloranethane ............... 
1,2-Dichloropropene.. .............. 
Trans- 1,3-D i ch 1 oropropene.. ........ 
Trichloroethene.. .................. 
Oibranochloromsthane.. ............. 
1,1,2-lrichloroethane .............. 
Benzene............................ 
cis-l,3-Dichloropropena. ........... 
2-Chloroethylvinylether ............ 
Eranoform.................. ........ 
C-Methyl-2-pentanane.. ............. 
2-Hexam. .  ....................... 
Tetrachlorwthene....... ........... 
1,1,2,2-Tetrachlorwtha ne.......... 
To1 uene............................ 
Ch lorabenzene. ..................... 
Ethylbenzene. ...................... 
Styr em............................ 
Total Xylenes.. .................... 

50 U 
50 U 
50 U 
50 U 

6.80 J 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 

,25 u 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

so u 
50 u 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

79.2 X 
94.4 x 
77.6 X 

.......... 

50 u 
50 u 
so u 
50 u 
25 U 
50 u 
25 U 
25 U 
2s u 
25 U 
25 U 
25 u 
50 u 
25 u 
25 U 
SO u 
25 u 
25 U 
25 U 
25 U 
25 u 
25 U 
25 U 
2s u 
50 u 
25 u 
50 U 
50 u 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
2s u 

Modifiers: U = A ~ l y ~ e d ,  not detected. J-Present below detect ion l im i t .  BaPresent in  blank. NS=Not spiked. %=Percent recovery. 



a- 
RFU Batch ID: EH87-881-013 EH87-881-014 
Customer IO: SP088706Ct SP088709ER 

Matrix: Soil soi 1 
Units: UC/KG U W K G  

Dilution Factor: 1.0 1 .o ............................................................................. 
Surrogate Recovery 

EH87-881-023 
SPO98706CT 
Soi 1 
UG/KG 
1 .o 

To1 uene-a : o x  98 X 82 X 
Eranofluorobenzene: o x  106 x 124 X 

1,2-Dichloroethane-d: 0 %  124 x 122 x ...................................................................................................... 
Anal ytes 

Chlorwtha ne...................... 
Eranomethane....................... 
Vinyl Chloride ..................... 
Chloroetha ne....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide ................... 
1,l-Dichloroeth em................. 
1.1-Dichlorocthane.. ............... 
Trans-l,2-Dichloroath em........... 
Chloroform.. ....................... 
1,2-Dichloroetha ne................. 
2-Butanone.. ....................... 
1,1,l-Trichloroetha ne.............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromod i ch 1 or ome t hane ............... 
1,2-Dichloropro pane................ 
Trans-l,3-Dichlorapropene ........... 
Tr ich loroethene.. .................. 
Dibramchloromethane.. ............. 
1,1,2-Trichloroetha ne.............. 
Benzene............................ 
cis- 1,3-0 ichloropropene.. .......... 
2-Chloroethylviylether ............ 
Branoform.. ........................ 
4-Methyl-2-pentamne.. ............. 
2-Hexamm. ........................ 
Tetrachloroethene.... .............. 
1,1,2,2-Tctrschlorocthane.. ........ 
Toluene............................ 
Chlorobenzene...................... 
€thybenzene.... ................... 
Styrene..... ....................... 
Total Xylenes. ..................... 

50 U 
50 U 
50 u 
50 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 u 
50 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
10 J 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 u 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

BH87-881-024 
SP098708BR 
Soi L 
UWKC 
1 .o 
.............. 

88% 
126 % 
120 y. 

............... 

50 u 
50 U 
so u 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 u 
50 u 
25 u 
25 U 
50 u 
25 u 
25 U 
25 U 
25 u' 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U- 
25 U 
25 u 
25 U 
25 U 
25 U 
25 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. EsPresent in blank. NS=Not spiked. %=Percent. recovery. 



SOLAR POW0 BOREHOLE SAMPLES 
GC/MS DATA SUMMARY 

Volatile HAZAROWS SUBSTANCE LIST COMPOUNDS 
¶3¶0111=¶10-01=0¶¶10¶=¶=¶¶¶¶¶¶8=¶==¶=S=¶======¶==¶=====¶===5¶==¶¶==¶¶¶¶¶¶¶=¶=¶========¶====¶===¶=========================== 

RFU Batch N h r :  Client: ROCKYELL (ROCKY FLATS) Page: 12 

Sanple Informstion 
........................................................................................................................... 

RFY Batch IO: BH87-881-045 BH87-881-034 BH87-881-046 BH87-881-047 
Customer IO: SP11870008 SP11870sDH SP118711DH SP118714DH 

Units: UG/KG UWKG UG/KG UC/KC 
Matrix: Soil soi 1 Soi 1 Soi 1 

Dilution Factor: 1.0 1 .o 1 .o 1 .o ........................................................................................................................... 
Surrogate Recovery 

To 1 uene-d8 : 78% 
Bramofluorobenzenc: 74 x 

1,2-0 i ch loroethane-d4 : 66.2 x 

8 6 %  
126 X 
126 X 

66.6 X 
63 X 
64.6 X 

74 x 
82 x 
50.2 X ........................................................................................................................... 

Ana 1 ytes 

Chloromethane.. .................... 
Branaethane....................... 
Vinyl Chlori de..................... 
Chloroethane ....................... 
Methylene Ch 1 or  ide. ................ 
Acetaw............................ 
Carbon Disulfide ................... 
1.1-Oichloroethene.. ............... 
1,l-Oichloroetha ne. . . . . . . . . . . . . . . . .  
Trans-1.2-0ich1oroeth em........... 
Chloroform.. ....................... 
1,2-0ichloroethane ................. 
2-Butanone.. ....................... 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate...................... 
Brdichloremthane. .............. 
1,2-0ichloropro pane................ 
Trans- 1,3-0 i ch loropropene.. ........ 
Trichloroeth em.................... 
Oibranochloremtham............... 
1,1,2-Trichloroethane .............. 
Benzene............................ 
cis-l,3-Oichloropr~.. .......... 
2-Chloroethylvinylethcr ............ 
Bromoform.. ........................ 
4-Merhyl-2-pcntanone.. ............. 
2- Hexaoon. ........................ 
Tetrachloroethemo......... ......... 
1,1,2,2-Tetrachtoroethane.. ........ 
Toluene............................ 
Chlorobenzene.. .................... 
E thy lbenzene. ...................... 
Styr ene............................ 
Total Xylenes.. .................... 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
2s u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
so u 
25 U 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
SO u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

so u 
50 u 
50 u 
50 u 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
so u 
25 U 
2s u 
25 U 
2s u 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 . u  
so u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

so u 
50 u 
50 u 
so u 
25 U 
50 u 
2s u 
25 U 
2s u 
25 U 
25 U 
25 U 

29.3 J 

25 U 
2s u 
50 u 
25 U 
2s u 
25 U 
2s u 
25 U 
25 u 
25 U 
2s u 
50 U 
25 u 
50 u 
50 u 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
2s u 

Modifiers: U=Analyred, not detected. J=Present telou detection limit. B=Present in blank. NS-Not spiked. %=Percent recovery. 



I c 

RFY Batch N-r: 

Sanple Information 

Client: ROCKUELL (ROCKY FLATS) .......................................................................................................... 

BH87-881-049 BH87-881-050 RFU Batch I D :  8187-881-048 
Customer ID :  SP1187160H SPII~TIPDH SP118721DH 

Units: UG/KG UGlKG UWKG 
Matrix: Soil Soi 1 Soi 1 

Dilution Factor: 1.0 1 .o 1 .o .......................................................................................................... 
Surrogate Recovery 

To1 uene- dB: 68% 80.4 x 7a x 
Branofluorobenzene: 74 % 62.4 x 7 2 %  

1.2-Dichloroethane-d4: 60.4 x 59.8 x 58.2 X .......................................................................................................... 
Ana 1 ytes 

Chloromethane. ..................... 
Branomthane....................... 
Vinyl Chloride.. ................... 
Chloroethane....................... 
Methylene Chloride... .............. 
Acetone............................ 
Carbon Disulfide ................... 
1.1-Dichloroeth em................. 
l,l-Dichloroethaoe~.. .............. 
Trans-l,2-Dichloroethene.. ......... 
Ch lorofon.. ....................... 
1,2-Dichloroethene ................. 
2-Butanone.. ....................... 
1.1,l-Trichloroetha ne.............. 
Carboo Tetrachloride. .............. 
Vinyl Acetate ...................... 
Branodichloromethane. .............. 
1.2-Dichloropropane ................ 
Trans- 1.3-0 ichloropropene.. ........ 
Trichlorocthm .................... 
Dibranochloromethane.. ............. 
1,1,2-Trichloroethe ne.............. 
Benzene............................ 
cis-l,3-Dichloropr opm... ......... 
2-Chloroethylviylether.. .......... 
Bromoform.......................... 
C-Merhyl-2-pnrt a n o m . . . . . . . . . . . . . . .  
2 - H e x a m  ......................... 
TetrachLoroethene...... ............ 
1,1,2,2-Tetrachloroetha ne.......... 
Toluene............................ 
Chlorobenz ....................... 
Ethylbenzene.. ..................... 
Styr em............................ 
Total Xylenes ...................... 

50 U 
50 U 
so u 
so u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 
25 U 
50 U 
25 u 
50 U 
50 U 
25 U 
2s u 
2s u 
25 U 
2s u 
25 U 
25 U 

50 U 
50 u 
so u 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
so u 
25 U 
25 U 
so u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
2s u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
so u 
50 U 
2s u 
50 u 
2s u 
2s u 
25 U 
25 U 
2s u 
25 U 
50 U 
25 u 
25 U 
50 U 
2s u 
25 U 
25 U 
2s u 
25 U 
2s u 
2s u 
2s u 
so u 
25 U 
50 U 
50 U 
25 U 
2s u 
25 U 
2s u 
2s u 
25 U 

25 U 

Page: 13 

61487-881-051 
SP118724OH 
Soi 1 
UWKC 
1 .o 

68 2 
6 6 %  
63 % 

.............. 

so u 
50 u 
50 u 
so u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
2s u 
2s u 
so u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 u 
25 U 

25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
so u 
so u 
25 U 
25 U 
2s u 
25 U 
2s u 
25 U 
2s u 

Modifiers: U+Analyzed, not detected. J=Present below detection limit. BaPresent in blank. NS=Not spiked. %=Percent recovery. 



.- 
RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: ....................................... 
Surrogate Recovery 

~ ~ a 7 - m  -052 
s p i i a n m  
Soi 1 
U W K C  
1 .o 

.---.--..I--- ...................... 

Toluene-d8: 74 x . .  

Branofluorobenzene: sa x 
1,2-Dichloroethane-d: . 61.2 X ........................................................................................................................... 

Anal ytes 

Chloranethane ...................... 
Branomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane.. ..................... 
Methylene Chloride. ................ 
Acetone..... ....................... 
Carbon Disulfide. .................. 
l,l-Dichloroethene... .............. 
1,l-Oichloroetha ne................. 
Trans-1,2-Dichloroethene ........... 
Chloroform.... ..................... 
1,2-Dichloroetha ne................. 
2-Butanme.. ....................... 
l,l,l-Trichloroetha ne.............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Branodichloranetha ne............... 
1;2-Dichloropro pane................ 
Trans-l,3-Dichloropropene .......... 
lrichloroethenc.. .................. 
Dibromochloranethane. .............. 
1,1,2-1richLoroethalw.... .......... 
Benzene............................ 
cis- 1.3-Dichloropropene.. .......... 
2-Chloroethylviylether ............ 
Branofon. ......................... 
C-Methyl-2-pcoranom. .............. 
2-Hexam.. ....................... 
Tetrach loroethem. ................. 
1,1,2,2-Tetrachtoroethane .......... 
Tolwne.. .......................... 
Chlorobenz ........................ 
Ethylbenze ne....................... 
Styrene. ........................... 
Total Xylenes ...................... 

50 u 
50 u 
50 u 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 u 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=NOt spiked. %=Percent recovery. 



8608-052-026 
8608-052-029 
8608-056-034 
8609-022-019 
8609-022-022 
8609-022-025 
8609-022-028 
8609-022-031 
-8 6 0 9 - 0 2 2 - 0 3 4 
8609-022-007 
8609-022-001 
8609-022-004 
8609-022-010 
8609-022-013 
8609-022-016 

C188608860 
(2188608861 
C188608862 
C208609860 
C208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 

26 
29 
34 
19 
22 
25 
28 
3 1  
34 
07 
01 
04 
10 
13 
16 



Sanple Information 

RFY Batch 111: 8608-052-026 8608-052 - 029 8608-056-036 
Customer ID:  C188608860 ClSs608861 c188608862 

Matrix: So i l  Soi 1 Soi 1 

Di lu t i on  Factor: 1.08 1.12 1.14 
Units: UC/KC UWKG UWKG 

.................................................................................................... 
Surrogate Recovery 

8609-022-019 
C208609860 
Soi 1 
UWKC 
1.1 

..................... 

Toluene-dlJ: 96 X 96 X 100 x 
Brmf lwrobenrene:  9 9 %  97 x 8 L x  

1,2-Dichloroethane-db: 91 X 91 X 70 x .................................................................................................... 
Ana 1 yt es 

102 % 
98 % 
96 % 

.................... 

I 

Chloromethane... ................... 
Brommathane. ...................... 
Vinyl Chloride ..................... 
Ch 1 oroe t ham, ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon D i s u l f i  de................... 
1,l-Dichloroeth em................. 
1.1-Dichloroethane.... ............. 
Trans-1,2-Oichloroethene ........... 
Chloroform..... .................... 
1,2-Oichloroethane ................. 
2-Butanone......................... 
l , l , l -Tr ichloroetha ne.............. 
Carbon l e t  rech lor i de. .............. 
v iny l  Acetate ...................... 
Brunodichloranethane.. ............. 
1,Z-Oichloropro pane................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethme.. .................. 
Dibranochloranethane.. ............. 
1,1,2-Trichloroetha ne.............. 
Benzene............................ 
c i s . 1,3-D i ch loroprcpene.. .......... 
2-Chloroethylvinylether.. .......... 
Bromoform.. ........................ 
6 - M e t h y l - 2 - p e n t a  ............... 
2-Hexanone......................... 
Tetrechloroethene.................. 
1,1,2,2-Tetrachlorwthane.. ........ 
Toluene............................ 
Chlorobenzene... ................... 
Ethylbenzene. ...................... 
Styrene.... ........................ 
Total Xylenes... ................... 

10 u 
10 u 
10 u 
10 u 
24 
72 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 U 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 

110 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

11 u 
11 u 
11 u 
11 u 
10 

165 B 
6 U  
6 U  
6 U  
Z J  
6 U  
6 U  

11 u 
2 J  
6 U  

11 u 
6 U  
6 U  
b U  
7 J  
6 U  
6 U  
6 U  
6 U  

11 u 
5 u  

11 u 
11 u 
6 U  
6 U  
2 BJ 
6 U  
6 'U 
6 U  
6 U  

11 u 
11 u 
11 u 
11 u 
2 J  
35 B 
5 u  
5 u  
L J  
5 u  
5 u  
5 u  

1 1  u 
s u  
5 u  

11 u 
5 u  
s u  
5 u  
s u -  
s u  
5 u  
5 u  
5 u  

11 u 
5 u  

11 u 
11 u 
5 u  
5 u  
1 J  
5 u  
5 u  
s u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection l i m i t .  B=Present i n  blank. NS-Not spiked. %=Percent recovery. 



SOLAR POND CORE SAMPLES 
CC/MS DATA SUMMARY 

Vola t i le  HAZARDOUS SUBSTANCE LIST COMPOUNDS 
a ~ a a a a a a a a B B a a B a n s a a ~ a a a a ~ a ~ a a ~ ~ ~ ~ a a ~ a ~ ~ ¶ a a ~ a a a a a ~ a a ~ a a ~ a ~ ~ ~ a ~ a a a a a a a ~ a ~ a ~ ~ a a a a ~ a ~ ~ a ~ ~ a a ~ ~ ~ a ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch N-r: C l i e n t :  ROCKYELL (ROCKY FLATS) Page: 2 

Sample lnformatioo 
........................................................................................................................... 

RFU Batch ID: 8609-022-022 8609-022- 025 8609-022-028 8609-022-031 
Customer ID: C208609861 C208609862 C228609860 C228609861 

Matrix: So i l  Soi 1 Soi 1 Soi L 
Units: UG/KG . UG/KG UWKG UWKC 

D i l u t i on  Factor: 1.1 1.2 1.1 1.1 ........................................................................................................................... 
Surrogate Recovery 

To~woc-&: 102 X 98 X 104 x 102 % 
Branof lwrobenzene: 100 X 102 & 100 x 102 % 

1.2-Dichloroethane-d4: 94% 98 X 106 X 100 x ........................................................................................................................... 
Ana 1 y t  es 

Chloranetha ne...................... 
Branomethane....................... 
Vinyl Chloride ..................... 
Chloroetha ne....................... 
Methylene Chloride. ................ 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichloroetheoe ................. 
1, l -Dichlorwtha ne................. 
Trans- 1,2-D ichloroethene.. ......... 
Chloroform ......................... 
1,2-Dichloroetha ne................. 
2-Bu tam. . .  ...................... 
l, l , l -Tr ichloroethane .............. 
Carbon Tetrachloride ............... 
V i n y l  Acetate.....,................ 
B rd i ch lo romethane  ............... 
1,2 -D i ch 1 oropropane. ............... 
Trans- 1,3 -D i ch 1 oropropene .......... 
Trichloroeth ene...........,........ 
D i branochloranethane.. ............. 
l,1,2-Trichlorwthene .............. 
Benzene.................... ........ 
c i s -  1,3-0ichlor~ropme..  .......... 
2-Chloroethylv iy lether ............ 
Bromofon................... ....... 
4-Wethyl- 2-pentanone.. ............. 
2-Hexerooe ......................... 
Tetrachloroethem.. ................ 
1.1,2,2-Tetrachloroethane.. ........ 
Tolueoc... ......................... 
Chlorobenzene...................... 
Ethylbent em....................... 
Styrene................ ............ 
Total Xylenes ...................... 

11 u 
11 u 
11 u 
11 u 
7 J  

39 B 
5 u  
5 u  

5 u  
5 u  
5 u  

11 u 
3 J  
5 u  

11 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

11 u 
5 u  

10 u 
10 u 
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
4 J  

25 

12 u 
12 u 
12 u 
12 u 

124 B 
6 U  
6 U  

6 U  
6 U  
6 U  

12 u 
5 J  
6 U  

12 u 
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

12 u 
6 U  

12 u 
12 u 
6 U  
6 U  
2 J  
6 U  
6 U  
6 U  
5 J  

a~ 

43 

11 u 
11 u 
11 u 
11 u 
2 J  

31 8 
5 u  
s u  
3 J  
5 u  
s u  
5 u  

21 B 
5 u  
5 u  

11 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

11 u 
5 u  

11 u 
11 u 
5 u  
5 u  
1 J  
5 u  
5 u  
5 u  
4 J  

11 u 
1 1  u 
11 u 
11 u 
2 J  

44 B 
5 u  
5 u  
6 
5 u  
5 u  
5 u  

13 8 
5 u  
5 u  

11 u 
5 u  
5 u  
5 u  
s u  
5 u  
s u  
5 u  
5 u  

11 u 
5 u  

11 u 
11 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection l i m i t .  B=Present in blank. NS=NOt spiked. %=Percent recovery ,  



0 -  

8609-022-007 0609-022-001 8609- 022 -004 RFU Batch ID: 0609-022-034 
m a 6 0 8 a s  Custaner ID:  C228609862 C250608860 c2s0600061 

Matrix: Soi l  
Units: UWKG 

Soi 1 
UG/KC 

Soi 1 
UWKG 

Soi 1 
UG/KG 

D i l u t i on  Factor: 1.1 1.1 1.2 1 .oa .................................................................................................................. 
Surrogate Recovery 

Toluene-d8: 102 x 106 x 90 % 
Bromof 1 uorobenzene : 102 x 94 x 100 x 

1,2-Dichloroethane-d4: 100 x 98 x 8 8 %  ................................................................................................................ 
Anal ytes 

C h l o r a n e t h a n e . . . . . . . . . . . . . . . . . . . . . .  
Branmethane....................... 
Vinyl Chloride................,.... 
Chloroethane.. ..................... 
Methylene Chloride................. 
Acetom............................ 
Carbon Oisu l f ide  ................... 
1,l-Dichloroath me................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform... ...................... 
1,2-Dichloroetha ne................. 
2-Butanone.. ....................... 
l,l,l-Trichloroethane... ........... 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
B r d i c h l o r a n e t h a n e  ............... 
1,2-Oichloropr opere................ 
Trans-l,3-Dichloropro pene.......... 
Trichloroethene. ................... 
Dibromxhloranetha ne............... 
1,1,2-Trichlorocthane.. ............ 
Benzene............................ 
c i s -  1,3-Dichloropropene.. .......... 
2-Chloroethylvinylethcr .. .......... 
Branoform.. ........................ 
4-Methyl-2-pentanone. .............. 
2- Hexanone.. ....................... 
Tetrachloroethane........... ....... 
1,1.2,2-Tetrachloroethane .......... 
Toluene............................ 
Chlorobenzene...................... 
Ethylbenzene.. ..................... 
Styr .............................. 
Total Xylenes ...................... 

11 u 
11 u 
11 u 
11 u 
2 J  
4s B 
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  

11 u 
5 u  
5 u  

11 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

11 u 
5 u  

11 u 
11 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

11 u 
11 u 
11 u 
10 u 
9 
4 6 8  
5 u  
5 u  

5 u  
5 u  
5 u  

11 u 
21 
5 u  

11 u 
s u  
s u  
5 u  
5 u  
s u  
s u  
1 J  
5 u  

11 u 
5 u  

11 u 
11 u 
5 u  
s u  
8 6  
5 u  
2 J  
5 u  

42 

11 ' 

12 u 
12 u 
12 u 
12 u 
b J  

09 BJ 
6 U  
b U  

b U  
6 U  
b U  

12 u 
2 J  
6 U  

12 u 
6 U  
b U  
b U  
b U  
b U  
b U  
b U  
b U  

12 u 
6 U  

12 u 
12 u 
b U  
b U  
1 EJ 
6 U  
6 U  
b U  
b U  

16 

....... 

100 % 
100 x 
94 % 

~ - - . - - - 

11 u 
11 u 
I 1  u 
1 1  u 
S J  

30 EJ 
s u  
s u  

5 u  
s u  
5 u  

11 u 
5 u  
5 u  

11 u 
s u  
5 u  
s u  
s u  
s u  
5 u  
s u  
5 u  

11 u 
5 u  

11 u 
1 J  
5 u  
s u  
1 EJ 
5 u  
s u  
5 u  
s u  

13 

Modifiers: UtAnalyzed, not detected. J=Present below detection l i m i t .  BnPreSent in blank. MS=Mot spiked. %=Percent recovery. 



RFU Batch ID: 8609-022-010 8609- 022- 01 3 8609- 022-0 16 
C278609861 ~278609862 Customer ID: C278609860 

Matrix: Soil Soi 1 Soi 1 
Units: U W K G  U W K G  U W K C  

Dilution Factor: 1.0 . 1.20 1.10 ........................................................................................................................... 
Surrogate Recovery 

Toluene-&: 100 x 
Branof luorobenzene: 100 x 

1,2-Oichloroethane-d: 96 X 

104 x 
98 x 
90% 

102 x 
100 x 
98 x ........................................................................................................................... 

Ana 1 yt es 

Chloromethane.. .................... 
BWIICinetha ne....................... 
Vinyl Chlori de..................... 
Chloroetha ne....................... 
Methylene Chloride. ................ 
Acetone.. .......................... 
Carbon Disulfide.... ............... 
1,l-Oichloroeth qne................. 
1.1-Dichlorocthane.. ............... 
Trans-l,2-Dichloroethene ........... 
Chlorofo rm......................... 
1,2-Dichloroethane ................. 
2-Butanone. ........................ 
1.1.1-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Brdichloranethane. .............. 
1,2-0ichLoropropane ................ 
Trans-1,3-0ichloropropene .......... 
Trichloroethene... ................. 
Dibranochloraethane.. ............. 
1,1,2-Trichloroetha ne.............. 
Benzene............................ 
cis- 1,3-0ichloropropem.. .......... 
2-Chloroethylviylethcr ............ 
Branoform.............. ............ 

10 u 
10 u 
10 u 
10 u 

2 J  
49 BJ 
5 u  
5 u  
3 J  
s u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  

4-Methyl-2-pentanone.. ............. 10 u 
2-Hexanone.. 10 u 
Tetrachlorocthene... ............... 5 u  
1,1,2,2-Tctrachloroeth am.......... 5 u  
Toluene.. 5 u  
Ch 1 orobenzene. ..................... 5 u  

....................... 

.......................... 
Ethylbenze ne................ ;...... 
Styrene.... ........................ 
Total Xylenes..... ................. 

5 u  
5 u  
5 u  

12 u 
12 u 
12 u 
12 u 
12 
41 E 
6 U  
6 U  

6 U  
6 U  
6 U  

6 J  
6 U  
12 u 
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
12 u 
6 U  
12 u 
12 u 
6 U  
b U  
2 BJ 
6 U  
6 U  
6 U  
o u  

4v 

12 

1 1  u 
1 1  u 
1 1  u 
1 1  u 
10 
52 B 
5 u  
5 u  

5 u  
5 u  
5 u  

1 1  u 
4 J  
5 u  

11 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
2 BJ 
5 u  
5 u  
5 u  
2 J  

35 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. Y.=Percent recovery. 



SEMIVOLATILES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

. 
1 JULY 1988 AF'PENDICES 



RFW Batch ID 

I 

8608-053-006 
8608-053-007 
8608-056-009 
8609-022-009 
8609-022-010 
8609-022-011 
8609-022-003 
8609-022-004 
8609-022-005 
8 609-02 2 -012 
8609-022-001 
8 609-022 -002 
8609-022-006 
8609-022-007 
8609-022-008 

C188608860 
C188608861 
C188608862 
C208609860 
C208609861 
C2 08 609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278 6098 61 
C278609862 



.- SOLAR POND CORE SMPLES 
GC/MS DATA SUMMARY 

Semivolati le HAZARDOUS SUBSTANCE L I S T  COMPOUNOS 
.aaaa==-n=n=======a==-aa=a=aaaaaaaaa=a=nxnaana=a~aaa-anna~aaaa=nannaa==a=aaaa==a=naaaaaaaaa====a==aaa===a=a================ 

RFU Batch Nunbar: Client: ROCKUELL (ROCKY FLATS) Page: 1 

Serrple Information 
........................................................................................................................... 

RFU Batch IO: 8608-053-006 
Customer IO: C188608860 

Matrix: So i l  
Units: UG/KG 

Di lut ion factor: 39 
I . - _ _ . _ . . _ _ . . - _ _ _ . - . - . . - - - - - - - . . . - - - - - - - - -  ..---. ....... 

Surrogate Recovery 

8608-053-007 
c188608861 
Soi 1 
UG/KC 
41 ................. 

8609-022-009 
C208609860 

8608-056- 009 
C188608862 
Soi 1 Soi 1 
UG/KC UG/KC 
39 41 

........................................... 

2-Fluorophenol : 38 X 48 X 
Phenol-d5: 34 x 46% 

2,4,6-Br3-Ph,enol: 33 x 45 x 
Nitrobenzene-d5: 34 x 44 X 

2-Fluorobiphenyl: 38 X 56 X 
p-lerphenyl-dl4: 24 x 42 X ........................................................................................... 

Analytee 

Phenol..... ........ ;.... ........... 
bis(2-Chloroethy1)Ether.. .......... 
2-Chlorophenol ..................... 
1,3-Oichlorobenze ne................ 
1,4-Oichlorobenzene.. .............. 
Benzyl Alcohol.. ................... 
1 ,Z-Oichlorobenzene.. .............. 
2-Methylphenol. .................... 
bis(2-Chloroisopropy1)Ether ........ 
4-Methylphenol... .................. 
N - N i  troso-di -n-propylamine.. ....... 
Hexachloroethane ................... 
Nitrobenze ne....................... 
Isophor one ......................... 
2-Nitrophenol ...................... 
2.4-Dimethylphenol.. ............... 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Metha ne......... 
Z,C-Dichloro@wnol.. ............... 
1 ,2,4-Trichloroknzene.. ........... 
Naphtha1 ene. . . . . . . . . . . . . . . . . . . . . . . .  
4-Chloromi line.. .................. 
Hexachlororbutadiene............ ... 
4-Chloro-3-mthylphanol.. .......... 
2-Methylnaphthalene.. .............. 
Hexach lorocyclopanradiene.. ........ 
2,4 ,6- Tr i ch lorofhenol. ............. 
2,4,5-Trichlorophcool. ............. 
2-Chloronaphthelene.. .............. 
2-Ni t roan i l i  ne..................... 
Dimethyl Phthalate................. 
Acenaph thy1 em.. ................... 

390 U 
390 U 
390 U 
390 U 
390 u 
390 u 
390 u 
390 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

2000 u 
390 U 
390 u 
390 U 
390 u 
390 U 
390 U 
390 U 
390 U 
390 u 
390 U 
2000 u 
390 U 

2000 u 
390 U 
390 U 

410 U 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 U 
410 u 
410 u 
410 u 
410 u 
4 1 0  u 
410 u 
410 . u 
410 u 
2000 u 
410 u 
410 u 
410 U 
610 u 
410 U 
410 u 
410 u 
410 u 
410 u 
410 u 

2000 u 
410 U 

2000 u 
410 u 
410 u 

52 X 
62 X 
44 x 
34 x 
40 x 
44 x 
____-.  

390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
2000 u 
390 U 
390 U 

61 % 
64 % 

60 4: 
78 % 

sa % 

sa x 
............ 

410 u 
410 U 
410 u 

410 u 
410 u 
410 u 
410 U 
410 u 
410 u 
410 u 
610 u 
410 u 
410 u 
410 u 
410 u 
2050 U 

410 U 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
2050 U 

410 u 
2050 U 

410 u 
410 U 

4 i o  u 

Modifiers: USAn13lyZed. not detected. J=Present belou detection l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



a 

Anal ytes 

3 - N i t r o m i l i n e  ..................... 
Acenaphthene. ...................... 
2.4-Oinitrophcnol .................. 
4-Ni trophenol ...................... 
0 i benrof uran. ...................... 
2,4-Oini trotoluene.. ............... 
2,6-Oini trotoluene.. ............... 
Oiethylphthalate.. ................. 
4-Ch lorophenyl -phenyl ether.. ....... 
Fluorene... ........................ 
4.11 i t roani 1 i ne. .................... 
4,6-Oi,ni tro-2-methylphenol.. ....... 
N -N i t rosod i pheny 1 ami ne. ............ 
4-Braophenyl -phenylether.. ........ 
Hexachlorobanrene... ............... 
Pentachlorophenol .................. 
Phenanthrene... .................... 
Anthrace ne......................... 
di-n-Butyl  Phthalate........,...... 
Ftuoranthene.. ..................... 
Pyr ene............................. 
Butyl Benzyl Phthalate.. ........... 
3,3’-Dichlorobenridine ............. 
Benro(8)Anthracene ................. 
bis(2-Ethylhexyl )Phthalate.. ....... 
Chrysene. .......................... 
di -n -0c ty l  Phthalate....;.......... 
Benro(b)Fluoranthene. .............. 
Benzo( k)F Lwranthem.. ............. 
Benzo(a)Pyrm........... .......... 
Indene( 1,2,3-cd)Pyrm., ........... 
Dibenr(a,h)Anthracme.. ............ 
Benro(g,h,i)Peryl em............... 

RFU Batch IO: 8608-053-006 8608-053-007 8608-056-009 8609-022-009 
Customer I O :  C188608860 c188608861 c188608862 c20a609860 

Matrix: So i l  Soi 1 Soi 1 S o i l  
Units: UC/KG UWKG UG/KG UG/KG 

Di lu t i on  Factor: 39 41 39 41 .......................................................................................................................... 

2000 u 
390 u 

2000 u 
2000 u 
390 u 
390 U 
390 U 
390 U 
390 U 
390 U 

2000 u 
2000 u 

550 B 
390 U 
390 u 

2000 u 
390 u 
390 U 
160 JB 
390 U 
390 U 
390 u 
mu 
390 U 
120 JB 
390 u 
390 u 
390 u 
390 u 

2000 u 
410 U 

2000 u 
2000 u 
410 u 

410 U 
410 U 
410 U 
410 U 

2000 u 
2000 u 
8 6 0 6  
410 U 
410 u 

2000 u 
410 u 
410 U 
410 8 
410 u 
410 U 
410 u 
820 U 
410 U 

410 U 
200 J 
410 U 
410 u 

410 u 

41 JB 

2000 u 
390 U 

2000 u 
2000 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

2000 u 
2000 u 
390 B 
390 U 
390 U 

2000 u 
390 U 
390 U 
470 B 
390 U 
390 U 
390 U 
780 U 
390 U 

390 U 
78 J 

390 U 
390 U 

78 JB 

2050 U 
410 u 

2050 U 

2050 U 
410 u 
410 U 
410 u 
410 u 

40 J 
410 u 

2050 U 
2050 U 

160 JB 
410 u 
410 u 

2050 U 
410 u 
80 J 

530 B 
450 
370 J 
410 u 
820 U 

120 J 

410 u 
120 J 

410 U 

410 u 
160 J 

390 u 
390 U 
390 u 
390 u 

410 U 
410 u 
410 U 
410 u 

390 U 
390 U 
390 U 
390 U 

120 J 
80 J 

410 u 
410 u 

Modifiers: U=Analgzed, not detected. J=Present below detection l i m i t .  BmPresent in blank. NS=Not spiked. %=Percent recovery. 



a- SOLAR POND CORE SAMPLES 
GC/MS DATA SUMMARY 

Semivolati le HAZARDOUS SUBSTANCE LIST COllPOUNDS 
==a======aa=aI==n-aaaa================================================a=~======================================:=========== 

RFY Batch N d r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 3 

Swple  Information 
........................................................................................................................... 

j 

8609-022-003 8609-022-004 RFY Batch ID :  8609-022-010 8609- 022-01 1 
Customer ID :  c208609861 C208609862 C228609860 C228609861 

Matrix: So i l  Soi 1 Soi 1 S o i  1 
Units: UC/KG UWKG UWKG UWKG 

D i lu t i on  Factor: 44 45 41 42 ........................................................................................................................... 
Surrogate Recovery 

2- F 1 wrophenol : 

2,4,6-Er3-Phenol: 
N i t robenzene- d5 : 

2-Fluorobiphenyl: 
p-Terphenyl-d14: 

Phenol-&: 

................................... 

37 x 
39 x 
36 X 
36 X 
47 X 
38 x ---.-. 

Phenol. ............................ 640 u 
bis(2-Chloroethyl )Ether.. .......... 440 u 
2-13 I orophmot 440 U 
1.3-Dichlorobenzene. ............... 640 u 

..................... 
1 ,4-0 i chlorobenzene. 
Benzyl Alcohol.. .... 
1,2-Dichloroknzene. 
2-Methylphenol ...... 
b i  s( 2-Ch 1 oroi  sopropy 
4-Methylphenol ...... 
N-Nitroso-di-n-propy 
Hexachloroethane.... 

.............. .............. .............. 

.............. 
)Ether.. ...... 
amine......... 
.............. 
.............. 

Nitrobenz ene....................... 
Isophor one......................... 
2-Ni trophenol.. .................... 
2,4-Dimethylphenol.. ............... 
Benzoic Acid ....................... 
bis(2-Ch1orocthoxy)Mcthane ......... 
2 . 4 - D i c h l o r ~ e n o l  ................. 
1,2,4-Trichloroknzene.. ........... 
Naphtha1 en........................ 
4-Chloroaniline................. ... 
Hexachlororbutndiem....... ........ 
4-Ch loro-3-mthy lpha l . .  .......... 
2-Methy lnaph that one.. .............. 
HexachlorocycLopentadi em.......... 
2.4.6-b ich lorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthalene.. .............. 
2-Nitroanitine..................... 
Dimethyl Phthalate................. 
Acenaphthylene.. ................... 
Modifiers: U=Analyzed, not detected. 

640 u 
640 u 
440 u 
640 u 
440 u 
440 u 
440 U 
440 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 
440 u 
440 u 
c40 u 
440 u 
440 u 
640 u 
440 U 
440 u 
440 u 

2200 u 
440 u 

2200 u 
640 u 
440 u 

48% 
49 x 
48% 
47 x 
60% 
42 x ....................... 

450 u 
450 U 
650 U 
450 u 
450 u 
450 U 
450 u 
450 u 
450 U 
450 U 
450 u 
450 u 
450 u 
450 u 
450 u 
650 U 

2250 U 
450 u 
450 U 
450 u 
450 U 
450 u 
450 u 
450 u 
450 u 
450 u 
450 U 

2250 U 
450 u 

2250 U 
450 u 
450 u 

J=Present below detection l i m i t .  BIPresent 

61 X 58 % 
60 X 58 % 
67 % 57 y. 

76 X 71 X 
6 4 %  60 % 

5a x 5a x 

.............................. 

410 U 
410 U 
410 u 
410 u 
410 u 
410 U 
410 u 
410 u 
410 U 
410 u 
410 U 
410 u 
410 U 
410 U 
410 U 
410 u 

2050 U 
2050 U 

410 U 
410 u 
410 U 
410 u 
410 u 
410 u 
410 U 
410 u 
410 u 

2050 U 
410 u 

2050 U 
410 u 
410 u 

420 U 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 

2100 u 
420 u 
420 u 
420 U 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 

2100 u 
420 u 

2100 u 
420 u 
420 U 

in blank. NS=Not spiked. %=Percent recovery. 



a- SOLAR POND CORE SAMPLES 
GC/MS DATA S W R Y  

Semivolati le H A U R O W S  SUBSTANCE LIST CWPWNDS 
3 ~ ~ 3 1 1 a . i D D l . a a 1 . . D . . a a ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ a ~ ~ ~ a ~ ~ ~ a ~ a ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFY Batch Nwber: Client: ROCKUELL (ROCKY FLATS) Page: 4 

Sanple Information 

........................................................................................................................... 

RFU Batch IO: 
Customer IO: 

Matrix : 
Units: 

D i l u t i on  Factor: 
,-..----...---.... 

3-Ni t roan i l ine  ..................... 
Acenaphthene.... ................... 
2.4-Dinitrophenol.. ................ 
4-Nitrophenol ...................... 
0 ibenzofuran.. ..................... 
2.4-Dinitrotoluene ................. 
2,6-Dinitrotoluene... .............. 
Diethylphthalate ................... 
4-Chlorophenyl-,phcnylether ......... 
Flwr ............................. 
4-Nitroani l ine ..................... 
4,6-Dinitro-2-methylphenol ......... 
N- N i t rosodi phenyl ami ne.. ........... 
4-Bromophenyl-phenylether... ....... 
Hexachlorobenz .................... 
Pentachlorophenol .................. 
Phenanthrene... .................... 
Anthracene......................... 
d i -n-Butyl  Phthalate.. ............. 
FLwranthene... .................... 
Pyr en?............................. 
Butyl  Benzyl Phthalate............. 
3,3’-Oichlorobenzidine.. ........... 
Benzo(8)Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene.... ....................... 
di -n -0c ty l  Phthalate.. ............. 
Benzo(b)FLwranthene.... ........... 
Benzo(k)Flwranth em............... 
eenro(a)Pyrm........... .......... 
Idem( 1 ,2,S-cd)Pyrar#. ............ 
Ditenz(a,h)Anthrumo..... ......... 
Benzo(g,h,i)Peryl em............... 

8609-022-01 0 
C208609861 
Soi 1 
UWKG 
44 

8609-022-01 1 
c20a609862 
Soi 1 
UG/KG 
45 .................. 

8609-022-004 
C228609861 
Soi 1 
UG/KC 
42 
............. 

2200 
440 
2200 
2200 
440 
440 
440 
440 
440 
440 
2200 
2200 
130 
440 
440 
2200 
440 
440 
260 
440 
440 
440 
880 
440 
440 
440 
440 
440 
440 
440 
440 
CCO 
440 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2250 
450 

22SO 
2250 
450 
450 
450 
450 
450 
450 
2250 
2250 
140 
450 
450 
2250 
450 
450 
450 
450 
450 
450 
900 
450 
450 
450 
650 
450 
450 
450 
450 
450 
450 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 

2050 U 
410 u 
2100 u 
2100 u 
2050 U 
410 u 
410 u 
410 u 
410 u 
410 u 
2050 U 
2500 U 
330 JB 
410 u 
410 U 
2050 U 
410 u 
410 u 
250 JB 
410 u 
410 u 
410 u 
820 U 
410 u 
410 u 
410 u 
410 U 
410 u 
410 u 
410 u 
410 U 
410 u 
410 u 

2100 u 
420 u 
2100 u 
2100 u 

420 u 
420 u 
420 u 
L20 u 
420 u 
420 u 
2100 u 
2100 u 
290 JB 
620 u 
420 u 
2100 u 
420 u 
L20 u 

L20 u 
420 u 
L20 u 
840 u 
620 u 
420 u 
420 u 
250 J 

L20 u 
420 u 
420 u 
420 u 
420 u 
420 u 

LO J8 

Modifiers: U=Analyzed, not detected. JtPresent belou detection l i m i t .  BSPresent i n  blank. NS=Not spiked. %=Percent recovery, 



SOLAR POND CORE SAnPLES 
GC/MS DATA SUMARY 

Semivolati le HAZAROWS SUBSTANCE L I S T  CWPWNOS 
====ai======aannt====n=n==a===============s===================~a==========aaa===========a========-=------------------------ - __-------__----_________ 
RFU Batch N-r: C l i e n t :  ROCKIJELL (ROCKY FLATS) Page: 5 

Sanple Information 
........................................................................................................................... 

RFU Batch IO: 8609-022-005 8609-022-012 8609-022-001 
Customer IO: C228609862 C258608860 C258608861 

Matrix: So i l  Soi 1 Soi 1 
Units: UG/KG UG/KG UG/KG 

D i l u t i on  Factor: 40 40 44 ................................................................................... .............. _ _  
Surrogate Recovery 

2-F luorophenol: 
Phenol -6: 

2,4,6- 81-3- Phenol : 
Nitrobenzene-&: 

2-Fluorobiphenyl: 
p-Terphenyl-dl4: 

51 X 
56 X 
56 X 
49 x 
62 X 
51 x 

6 3 %  
69 X 
86% 
67 X 
76 X 
58 X 

70 X 
71 X 
94 x 
76 X 
89 x 
67 X ....................................................................................................... 

8609-022-002 
C258608862 
Soi L 
UG/KG 
40 

...................... 

Ana 1 Y t  es 

Phenol.. ........................... 
bis(2-Chlorocthyl )Ether.. .......... 
2- Ch 1 orophenol ..................... 
1,3-Oichlorobenzme ................ 
1,4-Oichlorobenrene ................ 
Benzyl Alcohol.. ................... 
1,2-Oichlorobenzene.. .............. 
2-Methylphenol ..................... 
bis(2-Chloroisopropy1)Ether.. ...... 
4-Methylphcnol ..................... 
N-Nitroso-di-n-propylami ne......... 
Hexachloroethane ................... 
Ni t roknze  ne ........................ 
Isophorone ......................... 
2.4-Dimethylphenol ................. 
b i  s ( 2- Ch 1 oroe t hoxy )Me t ham. ........ 

2-Nitrophenol.. .................... 
Benzoic Acid ....................... 
2,4-Oichlorophenol ................. 
1,2,4- T r i  ch lorobenzene.. ........... 
Naphtha1 .......................... 
4-ChLoroanilino................ .... 
Hexach 1 orortutadl  em.. ............. 
4-Chloro-3-methylphenol.. .......... 
2-Methylnaphthalw.. .............. 

400 u 
400 u 
400 u 
400 u 
coo u 
400 u 
400 u 
400 u 
400 u 
400 U 
400 u 
400 
coo 
400 
coo 
400 

2000 
600 
400 
400 
400 u 
400 u 
coo u 
400 u 
400 u 

Hexachlorocyclopentediene .......... 400 u 
2,4,6-Trichlorophenol .............. coo u 
2,4,5-Trichlorophenol.. ............ 2000 u 
2-Chloronaphthalene.. .............. 400 u 
2-Nitroani l ine.  .................... 2000 u 
Dimethyi Phthalate...... ........... COO u 
Acenaphthyl ene. . . . . . . . . . . . . . . . . . . . .  400 u 

400 u 
400 u 
400 u 
400 u 
400 u 
'400 u 
COO u 
400 u 
400 u 
400 u 
400 u 
400 
COO 
400 
400 
400 

2000 
400 
400 
400 
400 u 
400 U 
400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
400 u 

2000 u 
400 u 
400 u 

440 u 
440. u 
440 u 
440 u 
440 u 
440 u 
440 U 
440 u 
440 U 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 

2200 u 
440 u 
440 U 

8 %  
9 %  

11 % 
9 %  

11 :: 
9 %  

.................. 

400 u 
400 u 
400 u 
400 u 
COO u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
LOO u 
LOO u 
400 u 
400 u 
400 u 
2000 u 
400 u 
400 u 
400 u 
400 U 
400 u 
400 u 
400 U 
400 u 
COO u 
400 u 
2000 u 

400 u 
2000 u 
400 u 
400 u 

Modifiers: UIAnalyzed, not detected. J-Present below detection l i m i t .  BaPresent in blank. NS=Not spiked. %=Percent recovery. 



a- 

I ' .  

SOLAR POND CORE SAMPLES 
CC/MS OATA SUMMARY 

Semivolati le HAZAROWS SUBSTANCE L I S T  COMPWNOS 
===a=~=~~saai~~~xx~=~saa========a===========~==aa==a=~======aaa====aaa====aa=======a=a====================================~ 

RFU Batch N h r :  C l i e n t :  ROCKYELL (ROCKY FLATS) Page: 6 

Sanple Information 

........................................................................................................................... 

8609-022-002 
C258608862 

RFU Batch IO: 8609-022-005 8609- 022-01 2 8609-022-001 
Custaner IO: C228609862 c258608860 c258608861 

Matrix: So i l  Soi 1 Soi 1 S o i l  
Units: UG/KG UG/KG UWKG UWKG 

O i lu t i on  Factor: 60 40 44 40 ........................................................................................................................... 
Anal ytes 

3-Nitroaniline........ ............. 
Acenaphth em....................... 
2,4-Oinitrophenol .................. 
4-Nitrophenol ...................... 
0 i benzofuran. ...................... 
2,4-Oini trotoluene.. ............... 
2,6-0ini trotoluene.. ............... 
Oiethylphthelate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene........................... 
4-Nitroanil ine... .................. 
4,6-Oinitro-2-methylphenol ......... 
N - N i  trosodiphenylamine.. ........... 
4-Eranophcnyl-phemylcther .......... 
Hexachlorobenzene.................. 
Pentachlorophenol.... .............. 
Phenanthrene....................... 
Anthracene.. ....................... 
di-n-Eutyl  Phthalate ............... 
Flwranthene....................... 
Pyr em............................. 
Butyl Benzy l  Phthalate.. ........... 
3,3' -0 i ch 1 orobenz i d i  ne. ............ 
Benzo(a)Anthrac em................. 
bis(2-Ethylhexy1)Phthalatc ......... 
Chrysene......... .................. 
di-n-Cctyl  Phthalate............... 
Benzo(bV1uoranthene.. ............. 
Eenzo(k)Flwranthene.......... ..... 
Benrota)Pyrene........... .......... 
Idem(  1,2,3-cd)Pyrem. ............ 
Oibenr(a,h)Anthr.sene....... ....... 
Eenzo(g,h, i )Peylaw.. ............. 

2000 
400 

2000 
2000 

400 
400 
400 
400 
400 
400 

2000 
2000 
360 
400 
400 

2000 
400 
400 
600 
400 
400 
400 
800 
COO 
400 
400 

40 
400 
400 
400 
400 
400 
400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JS 
U 
U 
U 
U 
U 
E 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

zooo 
COO 

2000 
2000 
400 
400 
600 
400 
400 
400 

2000 
2000 
280 
400 
400 

2000 
400 
400 
680 
400 
400 
400 
800 
400 
240 
COO 
80 

400 
400 
400 
400 
400 
400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
E 
U 
U 
U 
U 
U 
J 
U 
J 
U 
U 
U 
U 
U 
U 

2200 u 
440 u 

2200 u 
2200 u 

440 u 
440 u 
440 U 
440 u 
440 u 
440 u 

2200 u 
2200 u 

180 JB 
440 u 
440 u 

2200 u 
440 u 
440 u 
88 JB 

$40 u 
440 u 
440 u 
880 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

zooo u 
LOO u 

2000 u 
2000 u 

LOO u 
400 u 
400 U 
400 u 
400 u 
400 U 

2000 u 
2000 u 

160 JB 
400 u 
LOO u 

2000 u 
400 u 
400 U 
680 JB 
400 u 

400 u 
800 u 
400 u 
400 U 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 U 
400 u 

400 u 

Modifiers: U=Analyzed, not detected. J=Present k l o u  detection l i m i t .  BaPresent in blank. NS=Not spiked. %sPercent recovery .  



SOLAR POND CORE SAMPLES 
GC/MS DATA SUMMARY 

Semivolatile HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
aaaaaaa~aaaaa=====s=8nana=~a=a~~=aaa=aanaaaaaaaaaaaaanaaa=aaaaaa-~aaaaa==aaa~====a======aaaa=aaa==a====================~=== 

RFY Batch N-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 7 

Sanple Information 

........................................................................................................................... 

RFY Batch IO: 8609-022-006 8609-022-007 
Customer I D :  C278609860 C278609861 

Matrix: So i l  Soi 1 
Units: UG/KG UG/KG 

D i l u t i on  Factor: 40 46 .................................................................................... 
Surrogate Recovery 

2-Fluorophenol: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 

2 - F I uorob i phenyl : 
p-Terphenyl-dl4: 

Phenol-d5_: 

Ana 1 ytes 

Phenol.. ........................... 
bis(2-Chloroethy1)Ether ............ 
2-Chlorophenol.. ................... 
1,3-Dichlorobenzcnc..... ........... 
1 , 4 - 0  i ch  lorobenzene.. .............. 
Benzyl Alcohol ..................... 
1,2-DichLorobenzene..... ........... 
2-Methylphenol ..................... 
bis(2-Ch1oroisopropyl)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane................... 
Nitrobenzene... .................... 
Isophorone..... .................... 
2-Nitrophenol ...................... 
2,b-Dimrhylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Metha ne......... 
2.4-Dichlorophenol. ................ 
1,2,4-Tr ichlorobanzc ............. 
Naph the lene.. ...................... 
4-Chloroeni line... ................. 
Hexachlororbutadiene.... ........... 
4-Chloro-3-mthylphenol.. .......... 
2-Methylnaphthol em................ 
Hexachlorocyclopentadi em.. ........ 
2,4,6-Trichlorophenol .............. 
2,4,S-frichlorophenol.. ............ 
2-Chloronaphthalene ................ 
2-Ni t roan i l i  ne..................... 
Dimethyl Phthalate.. ............... 
Acenaphthyl ....................... 

400 
400 
400 
400 
400 
COO 
400 
400 
400 
400 
400 
400 
400 
400 
coo 
400 

2000 
400 
400 
coo 
400 
COO 
400 
400 
400 
400 
GOO 

2000 
400 

2000 
400 
400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

6 4 %  
68% 
63% 
64% 
82 % 
7 8 %  

460 
460 
660 
460 
460 
660 
660 
460 
460 
660 
460 
460 
460 
460 
460 
660 

23 00 
660 
460 
660 
460 
460 
460 
460 
460 
460 
460 
2300 
660 

2300 
660 
660 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

8609-022-008 
C278609862 
Soi 1 
UG/KG 
43 

.----------_---.  

48 x 
59 % 
47 x 
56 X 
71 % 
6 4 %  

........... 

............................................ 

430 
430 
430 
430 
430 
430, 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

2150 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

2150 
430 

2150 
430 
430 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Modifiers: U=Analyzed, not detected. JzPresent below detection l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent recovery .  



.e -  SOLAR POND CORE SAMPLES ’ 

GC/MS DATA SUMMARY 
Semivolatile HAZARDOUS SUBSTANCE LIST CWPOUNDS 

=--- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----..--------- - ---- ------_----___-________ 
RFU Batch Nwber: Client: ROCKUELL (ROCKY FLATS) 

Sanple Information 

Page: 8 ........................................................................................................................... 

RFU Batch ID: 8609-022-006 8609-022-007 8609-022-008 
C27860986 1 C278609862 Customer ID: C278609860 

Matrix: So i l  Soi 1 Soi 1 
Units: UG/KG UG/Kt UG/KG 

D i l u t i on  Factor: 40 44 43 ........................................................................................................................... 
Ana 1 ytes 

3 . N i t roani 1 i ne. .................... 
Acenaphthene.. ..................... 
2 . 4 - D i n i t r ~ e o o l  .................. 
4-Nitrophenol ...................... 
Dibentofuran. ...................... 
2,C-Dinitrotoluene... .............. 
2,6-Dini trotolucna.. ............... 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether.. ....... 
Fluorene.... ....................... 
4- N i t roani 1 i ne. .................... 
4.6-Oinitro-2-methylphenol ......... 
N-Nitrosdiphenylamine.. ........... 
4-Bromophenyl -phenylether.. ........ 
Hexach lorobenrene.. ................ 
Pentachlorophenol.... .............. 
Phenanthrene... .................... 
Anthrace ne......................... 
d i -n-Butyl  Phthalate ............... 
Fluoranthene. ...................... 
Pyrene. ............................ 
Butyl Benzyl Phthalate... .......... 
3,3’-Dichlorobentidine... .......... 
Benro(a)Anthracene... .............. 
bis(2-Ethy1hexyl)Phthalate ......... 
Chrysene... ........................ 
di -n -0c ty l  Phthalate.. ............. 
Benzo(b)Flwranthene.. ............. 

2000 
400 

2000 
ZOO0 
400 
400 
400 
400 
400 
400 

2000 
2000 
280 
400 
400 

2000 
400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 

400 U 
120 JB 
400 U 
400 u 
400 U 
800 u 
400 u 
400 u 
400 u 

8 o J  
400 u 

Benzo( k)F lwranthene.. ............. 400 u 
Benzo(a)Pyrene........ 400 u 
Indene( 1,2;3-cd)Pyrane.. 400 U 
Oiknz(a,h)Anthrecene.... .......... 400 u 
Bento(g,h,i )Perylene.. ............. coo u 

............. ........... 

2300 
660 
2300 
2300 
460 
460 
460 
660 
460 
460 

2300 
2300 
230 
660 
460 

2300 
460 
460 

1060 
660 
460 
460 
920 
660 
90 

460 
370 
460 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
J 
U 
J 
U 

6 6 0 u  
460 u 
4 6 0 u  
460 u 
4 6 o u  

2150 u 
430 U 

2150 u 
2150 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 

2150 u 
2150 U 

170 JB 
430 U 
430 U 

2150 U 
430 U 
430 U 
430 JB 
430 U 
430 U 
430 U 
860 u 
430 U 
430 U 
430 U 
130 J 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 

Modifiers: UoAnalyzed, not detected. J=PreSent b e l o w  detection l i m i t .  Enpresent in blank. NS=Not spiked. %=Percent recovery. 



PESTICIDES/PCBs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY I988 APPENDICES 



I, 1 

8608-052-006 
8608-052-007 
8 608 -056-009 
8609-022-009 
8609-022-010 
8609-022-011 
8 609-02 2-003 
8609-022-004 
8 609 -02 2-00 5 
8609-022-012 
8 609-022 -00 1 
8609-022-002 
8609-022-006 
8609-022-007 
8 609-022 -008 

C188608860 
C188608861 
C188608862 
C208609860 
C208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 



a-  SOLAR POND CORE SAMPLES 
PESTICIDES/PCE 

CLP L I S T  
aaaiaana=a~aa=aaan=aa~aa~aaa===aaaaa===n~=a=aaaaaaanaaa=aaa=aaaaaaaaaa=a==~a=aa=a===aaaaaa=aa==a~========================== 

RFU Batch N&r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 1 

Senple Information 

........................................................................................................................... 

RFU Batch ID: 8608-052-006 8608 - 052 - 007 8608-056-009 8609- 022 - 009 
Customer ID: C188608860 C188608861 c188608862 e208609860 

Matrix: Soi l  Soi 1 Soi l  S o i l  

D i l u t i o n  Factor: .250 .250 .250 .625 
Units: UG/KG UG/KC UG/KG UC/KC 

........................................................................................................................... 
Surrogate Recovery 

Di-n-butylchlorendate: 36 X 25 X 28 x 143 % ........................................................................................................................... 
~ 

Analytes i 

Alpha-EHC .......................... 
Beta-EHC........................... 
Delta-EHC. ......................... 
G m - E H C  (Lindane)...... .......... 
Heptachlor ......................... 
Aldrin.. ........................... 
Heptachlor Epoxi de................. 
Endosulfan I ....................... 
Dieldr in.  .......................... 
4,4'-DOE... ........................ 
Endrin ............................. 
Endosulfan 1 1  ...................... 
4,4'-DOO ........................... 
Endosulfan Sulfate.. ............... 
4,4'-0OT.. ......................... 
Methoxychlor. ...................... 
Endrin Ketone...................... 
Chlordane .......................... 
Toxaphene... ....................... 
Aroclor-1016.. ..................... 
Aroclor-1221 ....................... 
Aroclor-1232............. .......... 
Aroclor-1242.. ..................... 
Aroclor-1248... .................... 
Aroclor- 1254.. ..................... 
Aroclor- 1260.. ..................... 

2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 

20 
4 

20 
40 
20 
20 
20 
20 
20 
40 
40 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
4 u  
4 u  
4 u  
4 u  
4 u  
G U  
4 u  

20 u 
4 u  

20 u 
40 U 
20 u 
20 u 
20 u 
20 u 
20 u 
40 U 
40 U 

2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
4 u  
4 U  
4 u  
4 u  
4 u  
4 u  
4 u  

20 u 
4 u  

20 u 
40 u 
20 u 
20 u 
20 u 
20 u 
20 u 
40 u 
40 U 

s u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
.5 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
so u 
10 u 

100 u 
50 u 
so u 
50 u 
50 u 
50 u 

100 u 
100 u 

i o  u 

sa u 

Modifiers: UaAnalyred, not detected. JnPresent below detection l i m i t .  Enpresent i n  blank. NS=Not spiked. %=Percent recovery. 



SOLAR POND CORE SAMPLES 
PESTICIDEWPCB 

CLP L I S T  
/ 

=a=aaaP3310~.13aa~11a~0=a===a=aaa===~=aaa=====a=aa=aaaa==aa==~==a===a==a=a5a----a------------------------------------------ ---- --___------------_------------------------ 
RFY Batch N u r k r :  Client: ROCKYELL (ROCKY FLATS) Page: 2 

Sample I n t o m t i o n  
........................................................................................................................... 

8609-022-003 8609-022-004 RFY Batch ID :  8609-022-010 8609-022-011 
Customer ID:  C208609861 C208609862 C228609860 (3229609861 

Matrix: s o i l  Soi 1 Soi 1 Soi 1 
Units: UWKG UWKG UG/KG U W K C  

Di lu t i on  Factor: .625 .625 .625 .625 ........................................................................................................................... 
Surrogate Recovery 

D i  -n-hty lchlorendate:  203 X 135 X 163 X 169 % ........................................................................................................................... 
AMlyteS 

Alpha-BHC .......................... 
B e t a - B H C . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Delta-EHC. ......................... 
Gamne-BHC (Lindane) ................ 
Heptachlor ......................... 
Aldrin.... ......................... 
Heptachlor Epoxide.. ............... 
Endosulfan I ....................... 
Dieldr in.  .......................... 
4,4'-DDE ........................... 
Endrin.... ......................... 
Endosulfan [I...................... 
&,&'-ODD... ........................ 
Endosulfan Sulfate. ................ 
4,4'-DDT... ........................ 
Methoxychlor.. ..................... 
Endrin Ketone ...................... 
Chlordane.... ...................... 
Toxaphene. ......................... 
Aroclor-1016.. ..................... 
Aroclor-1221.. ..................... 
Aroclor-1232... .................... 
Aroclor-1242.. . .:. ................. 
Aroclor-1248.. ..................... 
Aroclor-1254. ...................... 
Aroclor-1260.. ..................... 

5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 

100 u 
50 U 
50 U 
50 U 
50 U 
50 U 

100 u 
100 u 

5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
SO U 
10 u 
50 U 

100 u 
50 U 
50 u 
50 U 
50 U 
50 U 

100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50. u 
10 u 
50 U 

100 u 
50 u 
50 U 
50 U 
50 U 
50 U 

100 u 
100 u 

s u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 

100 u 
50 u 
50 u 
50 u 
50 u 
50 U 

100 u 
100 u 

Modifiers: UmAnalyzed, dot detected. J=Present below detection l i m i t .  BnPresent in  blank. NS=NOt spiked. %=Percent recovery 



RFU Batch ID:  8609-022-005 8609-022-01 2 8609-022-001 
Customer ID: c228609862 C258608860 C258608861 

Matrix: So i l  Soi 1 Soi 1 
Units: UG/KG UG/KG UWKG 

Dilut ion Factor: .625 .625 .625 ...................................................................................................... 
Surrogate Recovery 

8609-022-002 
C258608862 
Soi 1 
UC/KC 
.625 

Di-n-butylchlorendate: 146 X 18s x ,249 X 35 % ........................................................................................................................... 
Analytes 

Alpha-BHC .......................... 
Beta-BHC........................... 
Delta-BHC... ....................... 
G m - B H C  (Lindane). ............... 
Heptachlor..... .................... 
Aldrin. ............................ 
Heptachlor Epoxide.... ............. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
Dieldr in.  .......................... 
4 , 4 ’ - O O E . . .  ........................ 
Endrin. ............................ 
Endosulfan I t . . . . . . . . . . . . . . . . . . . . . .  
C,C’-DDD.. ......................... 
Endosulfan Sulfate................. 
4,4’-ODT ........................... 
Methoxychlor ....................... 
Endrin Ketone...................... 
Chlordane........ .................. 
Toxa phew.......................... 
Aroclor-1016..... .................. 
Aroclor- 1221.. ..................... 
Aroc l o r -  1232.. ..................... 
Aroc l o r -  1242.. ..................... 
Aroc t o r -  1248.. ..................... 
Aroclor- 1254. ...................... 
Aroc 1 o r -  1260.. ..................... 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 u 
10 u 
50 u 

100 u 
50 u 
50 U 
50 u 
50 u 
50 u 

100 u 
100 u 

10 u , 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 

100 u 
50 u 
50 u 
50 u 
50 u 
50 u 

100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 

100 u 
50 U 
50 U 
50 U 
50 u 
50 U 

100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 il 
10 u 
50 U 

100 u 
50 U 
50 U 

50 u 
50 u 
50 u 

100 u 
100 u 

Modifiers: U=Analyzed, not detected. JoPreSent below detection l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent recovery. 



a-  
RFU Batch IO: 
Customer IO: 

Matrix: 
Units: 

D i l u t i on  Factor: ...................................... 
Surrogate Recovery 

8609-022- 006 
C278609860 C27860986 1 
Soi 1 Soi 1 
UWKG UC/KC 
,625 .625 

8609- 022 - 007 

.----__----..__-_-------.-------..-.. 

8609-022-008 
C278609862 
Soi 1 
U G / K C  
.625 

............................................ 

Di-n-butylchlorendate: 177 x 164 x 147 X ........................................................................................................................... 
Ana 1 ytes 

Al@m-BHC. ......................... 
Beta-BHC........................... 
Delta-BHC .......................... 
Gamna-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin.. ........................... 
Heptachlor Epoxide ................. 
Endosulfan I ....................... 
0 i e ldr  i n. .......................... 
4,4’-DOE ........................... 
Endrin.. ........................... 
Endosulfan I I . . . . . . . . . . . . . . . . . . . . . .  
4,4’-OOO... ........................ 
Endosulfan Sulfate................. 
4,4‘-001 ........................... 
Methoxychlor.. ..................... 
Endrin Ketone ...................... 
Chlordane.... ...................... 
Toxaphene... ....................... 
Aroclor- 1016.. ..................... 
Aroclor- 1221.. ..................... 
Araclor-1232.. ..................... 
Aroclor-1242.. ..................... 
Aroc lo r  . 1248. ...................... 
Aroclor-1256.. ..................... 
Aroclor- 1260.. ..................... 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 

100 u 
50 U 
50 u 
50 u 
50 U 
50 U 

100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 

100 u 
50 u 
50 u 
50 u 
50 U 
50 u 

100 u 
100 u 

s u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 

100 u 
50 u 
50 U 
50 u 
50 U 
50 u 

100 u 
100 u 

Modifiers: U=Analyzed, not detected. JrPresent below detection l i m i t .  B=Present i n  blank. NS=Wot spiked. %=Percent r e c o v e r y .  



a- 

a 

RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1900 APPENDICES 



2000-000-061 
2000-000-062 
2000-000-063 
2000-000-064 
2000-000-065 
2000-000-066 
2000-000-067 
2000-000-068 
2000-000-128 
2000-000-125 
2000-000-126 
2000-000-127 
2000-000-001 

a 

2000-000-002 
2000-000-003 
2000-000-009 
2000-000-007 
2000-000-008 
2000-000-010 
2000-000-014 
2000-000-015 
2000-000-016 

-2000-000-017 
2000-000-018 
2000-000-019 
2000-000-020 
2000-000-021 
2000-000-030 
2000-000-032 
2000-000-033 
2000-000-034 
2000-000-035 
2000-000-036 
2000-000-037 
2000-000-109 
2000-000-110 
2000-000-111 
2000-000-112 
2000-000-113 
2000-000-114 
2000-000-115 
2000-000-086 
2000-000-087 
2000-000-099 
2000-000-100 
2000-000-101 
2000-000-102 
2000-000-103 
2000-000-104 
2000-000-105 
2000-000-106 

SPO 1 8  7 OOFS 
S PO 1 8  7 04 DH 
S PO 1 8 7 0 5 DH 
S PO 1 8  7 1 1 D H  
SPO 1 8 7  1 3  DH 
SP018716BR 
SP018721DH 
SPO 1 8  7 2 3 DH 
SP02870008 
SPO28708UC 
SP028711CT 
SP028713BR 
SP038711DH 
SP038713CT 
SP038716BR 
SP0487004D 
SP048702DH 
SP048704DH 
SP048707DH 
SP048712DH 
SP04 8 7  15FS 
S PO 4 8 7 1 7  DH 
S PO 4 8 7 2 0 DH 
S PO 4 8 7 2 2 DH 
SP04 8 7 2 5DH 
S PO 4 8 7 2 7 DH 
SP04 8 7  3 ODH 
SP048732DH 
SP058 7 02 DH 
SP058704DH 
SPO 58 7 07 DH 
SP058710DH 
SP0587 12  DH 
SP058 7 16DH 
SP068 7 02 FS 
S PO 6 8 7 0 8 DH 
S PO 6 8 7 1 1DH 
SP068 7 1 3  DH 
SP068 7 16DH 
SP068 7 1 8 D H  
SP068721DH 
SP068 7 2 4 DH 
SP068726DH 
SP078700DH 
SP078702DH 
SP078708FS 
SP078711DH 
SP078713DH 
SP078716DH ~ 

SP0787 18WT 
S PO7 8 7 2 1CT 

Laboratory I D  
~ 

9299-26206-5-1 
9299-26206-5-2 
9299-26206-5-3 
9299-26206-5-4 
9299-26206-5-5 
9299-26207-3-1 
9299-26207-3-2 
9299-26207-3-3 
9299-26208-4-4 
9299-26208-4-1 
9299-26208-4-2 
9299-26208-4-3 
9299-26205-3-1 
9299-26205-3-2 
9299-26205-3-3 
9299-26210-4-3 
9299-262 10-4-1 
9299-26210-4-2 
9299-26210-4-4 
9299-26212-8-1 
9299-26212-8-2 
9299-26212-8-3 
9299-26212-8-4 
9299-26212-8-5 
9299-26212-8-6 
9299-26212-8-7 
9299-26212-8-8 
9299-26215-1-1 
9299-26217-6-1 
9299-26217-6-2 
9299-26217-6-3 
9299-262 17-6-4 
9299-26217-6-5 
9299-26217-6-6 
9299-26229-7-1 
9299-26229-7-2 
9299-26229-7-3 
9299-26229-7-4 
9299-26229-7-5 
9299-26229-7-6 
9299-26229-7-7 
9299-26230-2-1 
9299-26230-2-2 
9299-26226-5-1 
9299-26226-5-2 
9299-26226-5-3 
9299-26226-5-4 
9299-26226-5-5 
9299-26227-5-1 
9299-26227-5-2 
9299-26227-5-3 



RFW Batch ID .................... 
2000-000-107 
2000-000-108 
2000-000-004 
2000-000-005 
2000-000-006 
2000-000-011 
2000-000-012 
2000-000-013 
2000-000-077 
2000-000-041 
2000-000-078 
2000-000-079 
2000-000-080 
2000-000-081 
2000-000-082 
2000-000-083 
2000-000-084 
2000-000-085 
2000-000-040 
2000-000-042 
2000-000-043 
2000-000-044 
2000-000-045 
2000-000-022 
2000-000-069 
2000-000-023 
2000-000-024 
2000-000-025 
2000-000-026 
2000-000-027 
2000-000-028 
2000-000-029 
2000-000-03 1 
2000-000-088 
2000-000-089 
2000-000-038 
2000-000-039 
2 000-000-090 
2000-000-091 
2 000-000-092 
2 000-000-093 
2000-000-094 
2000-000-095 
2000-000-096 
2000-000-097 
2000-000-070 
2000-000-071 
2000-000-072 
2000-000-073 
2000-000-075 
2000-000-076 

Customer ID .................... 
S PO 7 8 7 2 3 BR 
S PO7 8 7 2 6DH 
SPO88703UC 
SP088706CT 
S PO8 8 7 09 BR 
SPO98703UC 
SP098706CT 
SP098 7 08BR 
SP108700DH 
SP1087 017D 
SP108702DH 
SP108 7 04 BR 
SP108 7 05 DH 
SP108707DH 
S P 10 8 7 0 9 DH 
SP108711DH 
SP108 7 13 DH 
S P10 8 7 15DH 
SP108717DH 
SP10 8 7 19 DH 
SP108721WT 
SP108 7 2 3 DH 
SP108 7 2 4 DH 
SP11870008 
SP118 7 08 DH 
SP118711DH 
S P118 7 14 DH 
SP118 7 16DH 
SP1187 19DH 
SP118721DH 
S P118 7 2 4 DH 
SP118726DH 
S P118 7 2 9 DH 
SP12870009 
SP12870916 
SP12 8 7 16DH 
S P12 8 7 19DH 
SP128721DH 
SP128724DH 
SP128726DH 
SP128729DH 
SP128731DH 
SP128734DH 
SP1287 39DH 
SP128741DH 
SP1387OOUC 
SP138701CT 
SP138703BR 
SP138706DH 
SP138709DH 
SP138711DH 

Laboratory ID .................... 
9299-26227-5-4 
9299-26227-5-5 
9299-26209-3-1 
9299-26209-3-2 
9299-26209-3-3 
9299-26211-3-1 
9299-26211-3-2 
9 2 99-2 62 11- 3 -3 
9299-26220-9-1 
9299-26222-4-2 
9299-26220-9-2 
9299-26220-9-3 
9299-26220-9-4 
9299-26220-9-5 
92 9 9 -2 62 2 0-9 -6 
9299-26220-9-7 
9299-26220-9-8 
9299-26220-9-9 
9299-26222-4-1 
9299-26222-4-3 
9299-26222-4-4 
9299-26223-2-1 
9299-26223-2-2 

9299-26213-1-1 
9299-26214-8-2 
9299-26214-8-3 
9299-26214-8-4 

9299-26214-8-1 

9299-26214-8-5 
9299-26214-8-6 

9299-26214-8-8 
9299-26214-8-7 

9299-26216-1-1 
9299-26221-6-1 
9299-26221-6-2 
9299-26219-2-1 
9299-26219-2-2 
9299-26221-6-3 
9299-26221-6-4 
9299-26221-6-5 
9299-26221-6-6 
9299-26224-5-1 
9299-26224-5-2 
9299-26224-5-3 
9299-26224-5-4 
9299-26218-7-1 

9299-26218-7-3 
9299-26218-7-4 
9299-26218-7-6 
9299-26218-7-7 

9299-26218-7-2 



RFW B a t c h  I D  .................... 
2000-000-074 
2000-000-098 
2000-000-046 
2000-000-048 
2000-000-129 
2000-000-047 
2000-000-049 
2000-000-050 
2000-000-051 
2000-000-052 
2000-000-121 
2000-000-122 
2000-000-123 
2000-000-124 

S P13 8 7 6 DUP 
S P 1 4  8 7 0 2 CT 
SP148704BR 
SP1587008D 
S P15 8 7 0 2 DH 
SP158708DH 
SPl58710DH 
SP158712WT 
SP158714CT 
SP158717BR 
SP168702FS 
SP168708UC 
SP168710CT 
S P168 7 11BR 

L a b o r a t o r y  I D  .................... 
9299-26218-7-5 
9299-26224-5-5 
9299-26225-4-1 
9299-26225-4-3 

9299-26225-4-2 
9299-26225-4-4 
9299-26228-3-1 
9299-26228-3-2 
9299-26228-3-3 
9299-26232-4-1 
9299-26232-4-2 
9299-26232-4-3 
9299-26232-4-4 



SOLAR POND BOREHOLE SAMPLES 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
¶ ¶ ¶ ¶ ¶ ¶ 8 ¶ ¶ 1 0 P ~ I 8 D P ~ 8 8 ~ 8 ¶ ¶ ¶ ¶ ¶ ~ ~ ¶ ¶ ¶ ¶ ¶ ~ ~ ¶ ~ ~ ~ ¶ I 8 ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ 0 ~ ¶ ¶ ¶ ~ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ~ ¶ ¶ ~ ¶ ¶ ~ ~ ¶ ~ ¶ ¶ ~ ~ ¶ ¶ ¶ ~ ¶ ¶ ¶ 8 ¶ ¶ ¶ ¶ ¶ ~ ¶ ¶ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch Nunber: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 1 

Semple Information 

........................................................................................................................... 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun U S  ........................ 
Uraniun a........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
T r i t i u n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

26 +/- 14 
29 +/- 7 

0.52 +/- 0.13 

0.61 +/- .014 
0.0 +/- 0 . 4  

0.09 +/- 0.14 
0.0s +/- 0.08 

< 0.61 

RFU Batch ID: 2000-000-061 2000- 000-062 2000 ~ 000 - 063 
SPO 187050H Customer Io: SPOl87OOFS SP01870CDH 

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, a&.............. ..... 
Uraniun U S .  ....................... 
Uraniun 238... ..................... 
Strontiun 89, 90 .................... 
Plutoniun 239, 240 ................. 
Americiun 261 ...................... 
Cesiun 137.. ....................... 
T r i t i  tan............................ 

110 +/- 20 
8.6 +/- 6.1 
4 .0  */- 0.6 

1.9 +/- 0.4 
0.1 */- 0.4 

18 +/- 1 
2.2 +/- 0.2 

< .63 

34 +/- 10 
23 +/- 6 
1.7 +I-  0.4 

2.1 +/- 0.5 

0.09 +/- 0.16 
0.02 +/- 0.06 

-0.1 +/-  0:s 

0.64 

28 * / -  10 
14 + / -  6 

2.0 + / -  0.L 

2.8 + / -  0.5 
-0.3 + / -  0.6 
0.32 * / -  0.17 
0.06 * / -  0.07 

c .6L 

pc i /g  
pci /g 
pc i /g 

pc i /g 
pc i /g 
pc i /g  
pc i /g  

pc i /g  

........................................................................................................................... 
Sanple Informat ion 

RFU Batch IO: 2000-000-064 2000-000- 06s 2000-000-066 
Customer ID: SP018711OH SP018713DH SP018716BR 

Matrix: S o i l  Soi 1 Soi t 
........................................................................................................................... 
Radio Chemistry 

I 

26 +/- 14 
33 +/-  7 

0.60 +/-  0.12 

0.54 +/- 0.13 
0.2 +/- 0.4 

0.00 +/- 0.15 
0.04 +/- 0.07 

.61 

10 + / -  12 
16 * / -  6 

0.70 * / -  0.14 

0.53 * / -  0.13 
0.2 * / -  0.3 

0.00 + / -  0.14 
0.07 * / -  0.08 

< .64 

1 - 1  



2000- 000-1 28 RFU Batch I D :  2000-000-067 2000-000- O M  
Custciner IO: SPO18RlDH SP018723DH SP02870008 

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
U r a n i m  233, 234................... 
Uraniun 235 ........................ 
U r a n i u n  238 ........................ 
St ron t iun  89, W................... 
Plutoniun 239, 240 ................. 
Americiun 261... . . . . . . . . . . . . . . . . . . .  
Cesiun 137......................... 
Tritiun ............................ 

18 */- 13 
18 */- 6 

0.57 */- 0.14 

20 */-  14 
17 */- 6 

O.?? */- 0.16 

14 + / -  13 
36 * / -  7 

1.5 * / -  0.3 

pc i /g 
pci /g 
pc i /g 

0.71 +/- 0.15 
0.2 */- 0 .4  

-0.03 */- 0.13 
0.07 */- 0.08 

0.78 */- 0.16 
0.2 */- 0.4 

0.04 */- 0.15 
0.08 */- 0.08 

1.2 + / -  0.2 
0.2 + / -  0.3 

0.13 + / -  0.15 
0.22 + / -  0.13 

pc i /g 
pci /g 
pc i /g 
pci /g 

c .64 

........................................................................................................................... 
Senple Information 

RFU Batch ID: 2000-000-125 2000-000-126 2000-000-127 
Customer IO: SPO28708UC SPO28711CT SP0287138R 

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta...................... ... 
Uraniun 233, 234'... ................ 
Uraniun 235. ....................... 
Uraniun 238........................ 
Stron t iun  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun ............................ 

21 */- 9 
15 */- 6 

0.58 */- 0.16 

14 */- 13 
30 */- 7 

0.54 +/- 0.14 

11 + / -  14 p c i / g  
7.1 + / -  5.6 pci /g 

0.26 +/ -  0.11 pCi/g 

0.49 */- 0.15 
0 .4  */- 0 . 3  

-0.02 */- 0.13 
0.02 */- 0.06 

0.55 */- 0.14 
0.1 */-  0 . 4  

0.06 */- 0.14 
0.01 +/-  0.06 

0.19 +/-  0.10 pci /g 
0.1 + / -  0.3 pc i /g  

0.01 + / -  0.14 pci /g 
0.04  + / -  0.07 pci /g 

< .61 < .61 .61 pc i /g 



-- 

I 

a- 
RFU Batch IO: 2000-000-001 2000-000- 002 2000-000-003 

SP038716BR Customer ID:  SP038711DW SPO38713CT 
Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 

Radio Chemistry 

Gross Alpha ........................ 
Gross Bets......................... 
Uraniun 233, 234 ................... 
Uraniun US......... ............... 
Uraniun 238 ........................ 
S t r o n t i u n  89, 90 ................... 
Plutoniun 239, ZCO................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun....... ...................... 

21 */- 14 
15 */- 6 

0.63 */- 0.21 

0.67 */- 0.22 
-0.1 */- 0.4 
0.05 */- 0.15 
0.09 +/-  0.12 

< .61 1.1 */- 0.3 pc i /g  

22 + / -  14 
21 + / -  7 

0.77 * / -  0.18 

0.70 * / -  0.18 
-0.1 * / -  0.3 
0.03 + / -  0.12 
0.03 */- 0.07 

2.0 * / -  0.3 

........................................................................................................................... 
~ & e  Informat ion 

RFU Batch ID :  2000-000-009 2000- 000 - 007 2000-000-008 
SP0487040H Customer ID :  SP04870040 SP048702OH 

Matrix: S o i l  Soi 1 Soi 1 ......................................................................................................................... 
Radio Chemistry 

_ -  

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240... .............. 
Americiun 261 ...................... 
Cesiun 137........ ................. 
Tritiun............................ 

13 +/- 6 
12 */- 6 

0.63 */- 0.15 

0.66 */- 0.14 
0.1 */- 0.6 

0.14 +/- 0.11 
0.11 */- 0.10 

.64 

34 */- 11 
15 */- 6 

1.6 */- 0.2 

0.93 */- 0.16 
0.2 */- 0.4 
1.9 +/-  0.3 
1.2 * J -  0.2 

< .61 

57 + I -  13 
17 * / -  6 

1.1 + / -  0.2 

0.86 + / -  0 .15  
0.2 + / -  0.6 

0.01 + / -  0.09 
0.06 * / -  0.08 

1.3 + / -  0.3 



e- SOLAR POW0 BOREHOLE SAMPLES 
RADIOCHEMISTRY 

DATA UIWHARY REPORT 
011a11300a=a1=300~11~=~==a============a=====~a=====~=====aa~=a=====--~=====a=----~---a--a=--------------------------------- -- ---- --- -- ................................. 
RFU Batch N u n b s r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 4 

Senple Informat ion 

........................................................................................................................... 

RFU Batch IO: 2000-000-010 2000-000-014 2000-000-015 
Customer ID: SPOU37OiDH SP048712OH SP048715FS 

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Cross Alpha ........................ 
Gross Beta....,.................... 
Uraniun 233, 254 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
S t r o n t i u n  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 2 4 1 . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun............................ 

16 */- 17 
17 */- 6 

0.86 */- 0.17 

0.81 */- 0.16 
0.2 +/- 0.6 

0.05 */- 0.11 
0.06 */- 0.08 

1.0 *I- 0.2 pc i /g  
0.6 */- 0.6 pc i /g  

.0.03 +I- 0.08 pc i /g  
0.03 */- 0.07 pc i /g  

1.0 *I- 0.3 pc i /g  

17 * / -  10 pc i /g  
28 +/ -  6 pc i /g  

1.1 + / -  0.2 pc i /g  

1.0 */ -  0.2 p c i / g  
-0.2 + / -  0.5 pc i /g  
0.00 */- 0.08 pc i /g  
0.06 */- 0.07 pc i /g  

.64 + / -  .29 pc i /g  

........................................................................................................................... 
Ssnple Informat ion 

RFU Batch IO: 2000-000-016 2000-000-017 2000-000-018 
Customer 1.0: SP048717DH SP04872ODH SPOL8722DH 

-Matr ix:  S o i l  Soi 1 Soi 1 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha.... .................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t iun  89, 9 0 . . . . . . . . . . . . . . . . . . .  
Plutoniun 239, 240 ................. 
Americiun 241 ................... i.. 
Cesiun 137. ........................ 
Tritiun............................ 

11 */- 9 
19 */- 6 

1.0 +/-  0.2 

1.0 +/- 0.2 
0.1 * /-  0.6 

0.03 */- 0.11 
0.00 */- 0.06 

< .58 

20 */- 10 
21 */- 6 

1.1 */-  0 . 2  

1.2 * f -  0.2 
0.0 */-  0.5 

-0.06 */- 0.07 
0.10 */- 0.09 

.63 */- 0.27 

32 + / -  12 
22 + / -  6 

1.6 + / -  0.6 

1.3 + / -  0.3 
-0.1 * / -  0.5 

-0 .04  +/-  0.08 
0.00 + / -  0.06 

.66 



a -' SOLAR POND BOREHOLE SAMPLES 
RAOIOCHEMlSTRY 

DATA SUMMARY REPORT 
1 3 a a l i l a ¶ . a ~ a a ~ ~ 0 . . ~ ~ . a a a a ¶ ~ ~ ~ a ~ a a a a ~ ~ a ~ ~ ~ a a ~ a a a a a ~ ~ ~ ~ a a a a a a a ~ ~ ~ ~ a a ~ a ~ a a ~ a ~ n ~ a a ~ ~ a ~ ~ ~ ~ a ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch N u n k r :  Cl ient :  ROCLNELL (ROCKY FLATS) Page: 5 

Sample Information 
........................................................................................................................... 

RFU Batch I D :  2000-000-019 2000-000-020 2000-000-021 
Custaner IO: SP048725DH SP048n7DH SP048TJOOH 

Matrix: S o i l  Soi 1 Soi L ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiui 89, 90 ................... 
Plutoniun 239, 2 4 0 . . . . . . . . . . . . . . . . .  
Amwiciun 2 4 1 . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun............................ 

20 +I- 10 pci& 
20 */- 6 psi& 

1 . 1  */- 0.2 pc i /g  

25 */- 11 pc i /g  
22 *I- 6 pc i /g  

0.58 +I- 0.18 pc i /g  

25 +/-  1 1  pci/g 
27 * / -  6 pci/g 

0.82 */- 0.18 pci/g 

0.70 + I -  0.19 p c i / g  
0.2 *I- 0.6 pc i /g  

-0.04 *I- 0.08 p c i &  
0.02 *I- 0.07 pc i /g  

0.98 + / -  0.18 pci/g 
0.1 + / -  0.5 pci/g 
0.03 */- 0.10 pci/g 
0.03 + / -  0.07 pci/g 

: .59 pci/g 

............................................................................................................... 
Samlc Informat ion 

RFU Batch ID:  2000-000-030 
Customer I O :  SP048TJ2DH 

Matrix: s o i l  

2000-000-032 
SP058702OH 
Soi 1 

2000-000-033 
SP0587040H 
Soi L .................................................................................................................... 

Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234.. ................. 
Uraniun 235. ....................... 
Uraniun 238 ........................ 
St ron t iun  89,  9 0 . . . . . . . . . . . . . . . . . . .  
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun ............................ 

12 */- 9 
21 */- 6 

0.52 */- 0.12 

48 */- 12 
13 * / -  6 

0.75 */- 0.15 

27 + / -  14 
14 + / -  6 

0.76 + / -  0.16 

pci/g 
pci/g 
pc i /g 

0.71 */- 0.13 
0.5 */- 0.8 

-0.02 */- 0.09 
0.02 */- 0.07 

0.64 */- 0.13 
0.0 */- 0.6 

0 .09  */- 0.11 
0.08 */- 0.07 

0.64 +/ -  0.14 
-0.2 + / -  0.4  
-0.02 + / -  0.08 
0.13 + / -  0.08 

pci/g 
pc i /g 
pci/g 
pci/g 

< .63 .64 .63 



RFU Batch IO: 2000-000-031 2000-000-035 
Customer I O :  SP058707DH SP058710DH 

Matrix: . So i l  Soi 1 ................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Seta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238. ....................... 
S t r o n t i u n  89, W................... 
Plutoniun 239, 240................. 
Americiun Z h l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun. ........................... 

16 +/- 13 
17 +/- 6 

0.50 +/- 0.13 

0.39 +/-  0.11 
-0.2 +/- 0.6 
0.04 +/- 0.09 
0.06 */- 0.06 

< .61 

25 + / -  14 
13 +/- 6 

1.7 +/- 0.2 

1.4 + I -  0.2 
0.1 +/-  0.7 

0.00 +/-  0.09 
0.00 +/- 0.04 

1.1 +/- 0.3 

2000-000-036 
SP058712DH 
Soi 1 
...................... 

21 + / -  14 pc i /g  
22 + / -  6 pc i /g  

1.2 + / -  0.2 pc i /g  

0.92 + / -  0.15 pc i /g  
0.1 + / -  0.6 pc i /g  

0.13 +/ -  0.11 pc i /g  
0.04  +/-  0.05 pc i /g  

1.3 + / -  0.3 pc i /g  

................................................................................................................. 
Senplc Information 

RFY Batch IO: 2000-000-037 2000-000-109 2000-000-110 
Custcmer I O :  SPO5871601 SPO68702FS s~0687oaon 

Matrix: So i l  Soi 1 Soi 1 
........................................................................................................................ 
Radio Chemistry 

Gross Alpha ........................ 16 +/-  12 pc i /g  
Gross Beta......................... 16 +/-  6 pci /g 
Uraniun 233, 234................... 1.2 +/ -  0.2 pc i /g  
Uraniun 235 ......................... 
Uraniun 238........................ 0.95 + / -  0.18 p c i / g  

21 +I-  9 pci /g 25 + / -  9 pc i /g  
30 + / -  6 

1.2 +I- 0.2 p c i / g  0.52 + / -  0.13 pc i /g  
13 + / -  5 p C i / g  

.90 + / -  0.18 p c i / g  0.59 + / -  0.14 p c i / g  
Stront iun 89, 90................... -0.2 +/-  0.7 pc i /g  -0.2 + I -  0.5 p c i / g  0.0 + / -  0.5 pc i /g  
Plutoniun 239, 240 ................. 0.50 +/- 0.16 pc i /g  0.52 +/-  0.16 pc i /g  0.09 + / -  0.08 pc i /g  

0.50 +/-  0.17 p c i / g  0.07 + / -  0.10 pc i /g  h e r i c i u n  241.. .................... 
Cesiun 137 ......................... 
T r i t i u n  ............................ 3.3 +/-  0.3 pci /g < .60 pc i /g  0.60 pc i /g  

0.05 +/- 0.07' pc i /g  



SOLAR POND BOREHOLE SAnPLES 
RADIOCHEMISTRY 

DATA WWRY REPORT 
annaaaaa=an~aiaawa==aaaaaaaan~aaaaaaaaaaaaaaaaaaaaa~anaaa88a=a=aaaaaaaa=anaaa8aaaaaaaa=aaa==aaaaaaa==a=~=aaa=aaa~a========= 

RFU Batch N-r: C l i e n t :  ROCMLL (ROCKY FLATS) Page: 7 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: 2000-000-111 2000- 000- 1 12 2000-000-113 
Customer ID: SP068711DH SP068713DH SP0687160H 

Matrix: So i l  Soi t Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha... ..................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240...... ........... 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun............................ 

19 +/- 9 
14 +/- 6 

0.75 +/- 0.17 

0.72 +/- 0.16 
0.0 +/- 0.5 

-0.02 +/- 0;07 
0.01 +/- 0.09 

< .60 

14 */- 8 
14 +/- 6 

0.50 +/- 0.13 

0.36 */- 0.11 
0.1 +/- 0.4 

0.03 +/- 0.09 
0.08 +/ -  0.11 

.60 

31 * / -  11 
18 + / -  6 

0.70 + / -  0.15 

0.82 * / -  0.16 
0.2 +/-  0.5 

0.02 * / -  0.09 
0.01 */- 0.10 

e .60 

........................................................................................................................... 
Sanple Information 

RFU Batch ID: 2000-000-114 2000-000-115 2000-000-086 
Customer ID: SP066718DH SPO6872lDH SP06872LDH 

Matrix: s o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Stront iun 89, 90 ................... 
Plutoniun 239, 260 ................. 
Americiun 241 ...................... 
Cesiun 137..... .................... 
Tritiun............................ 

39 +/-  11 
21 +/- 6 

1.8 +/-  0.3 

1.7 */-  0.2 
0.6 +/ -  0.7 

0.05 +/- 0.09 
0.04 +/-  0.10 

< .60 

21 + / -  9 
25 +/ -  6 

1.2 */- 0.2 

1.6 +/ -  0.2 
0.2 + / -  1.1 

-0.04 +/-  0.07 
0.03 + I -  0.10 

< .60 

30 */- 10 
28 + / -  6 

1.4 + / -  0.2 

1.0 * / -  0.2 
0.4 + / -  1.0 

-0.01 * / -  0.08 
0.04 + / -  0.09 

.60 



RFU Batch IO: 2000-000-087 2000-000-099 2000-000-100 
Custaner IO: SP068R60H SP07870ODH SP078702DH 

Matrix: S o i l  Soi 1 Soi I ......................................................................................................................... 
Radio Chemistry 

Gross Alpha.... .................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uran im US ........................ 
Uraniun 238 ........................ 
Strmtiun 89, W................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun ............................ 

36 */- 11 
23 */- 6 

1.1 */- 0.2 

24 +/-  10 
15 */ -  6 

0.97 */- 0.26 

30 * / -  10 
14 + / -  6 

0.60 */- 0.12 

1.3 */- 0.2 
-0.2 */- 1.0 
0.16 */- 0.22 
0.05 */- 0.10 

0.91 */- 0.26 
0.2 */- 0.5 
2.2 */- 0.3 
0.61 */- 0.18 

0.56 */- 0.12 
0.0 +/-  0.7 
0.10 + / -  0.11 
0.21 + / -  0.17 

< .66 < .66 pc i /g 

........................................................................................................................... 
Senplc Informat ion 

RFU Batch I O :  2000-000-101 2000-000- 102 2000-000-103 
Customer ID: SPO78708FS SPOT871 1DH SPO787130H 

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Atpha ........................ 23 */- 9 
Gross Beta......................... 12 */- 6 
Uraniun 233, 234.. ................. 0.50 */- 0.15 
Uraniun 235 ........................ 
Uraniun 238 ........................ 0.54 */- 0.16 
Stron t iun  89, 90.. ................. 0.0 */- 0.5 
Plutonim 239, 240 ................. 0.05 */- 0.10 
Americiun 241 ...................... -0.03 */- 0.09 
Ces im 137 ......................... 
T r i t i  un............................ < .59 

1 1  *I- a 
15 */- 6 

0.42 */- 0.11 

22 * / -  9 
16 + / -  6 

0.47 * / -  0.13 

0.50 +/- 0.12 
-0.1 */ -  0.5 
0.06 */- 0.10 
0.00 */- 0.09 

0.62 + / -  0.16 
0.2 + / -  0.6 
0.03 */ -  0.10 
-0.06 */- 0.09 

pc i /g  
pc i /g  
pc i /g  
pc i /g  

< .61 0.65 +/-  0.27 pc i /g  



a- 
2000-000-106 
SP078721CT 

RFU Batch ID :  2000-000-104 2000-000-105 
Customer IO: SP0787160H $PO7871 8UT 

Matrix: So i l  Soi 1 Soil ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Stront iun 89 ,  90 ................... 
P l u t o n i u n  239,  240 ................. 
Americiun Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun ............................ 

23 +I- 10 pci /g 
23 +I- 6 pci /g 

0.60 */- 0.13 pci /g 

0.41 */- 0.11 pci /g 
0.2 */- 0.7 pci /g 

,0.02 *I- 0.09 pc i /g  
0.00 *I- 0.10 pci /g 

16 */- 8 pci /g 
1 1  */- 5 pc i /g  

0.88 */- 0.18 pci /g 

0.70 */- 0.16 pci /g 
0.0 */- 0.6 pc i /g  

-0.01 */- 0.08 pc i /g  
0.05 *I- 0.10 pc i /g  

1.3 */- 0.3 pc i /g  

33 + / -  1 1  pci/g 
23 + / -  6 pci/g 
1.5 */- 0.2 pci/g 

1.6 */- 0.2 pci/g 
-0.2 + / -  0.7 pci/g 
-0.01 */ -  0.10 pci/g 
-0.01 + / -  0.03 pci/g 

2.3 + / -  '0.3 pci/g 

........................................................................................................................... 
~ a n p l e  Information 

RFU Batch IO: 2000-000-107 2000-000-108 2000-000-004 
SPO88703UC Customer ID: SP078723BR SPO78726DH 

Matrix: So i l  soi 1 Soi 1 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Stront iun 89, 90 ................... 
Plutoniun 239, 260 ................. 
Americiun 241 ...................... 
Cesiun 137... ...................... 
Trit iun ............................ 

27 */- 10 
26 */- 6 

1.2 * / -  0.2 

1.6 */- 0.2 
0.6 */- 0 . 9  
0.01 */- 0.09 
0.01 */- 0.09 

< .60 

20 * / -  9 
22 */ -  6 

1.1 */-  0.2 

1.2 */- 0.2 
0.1 */- 0.9 
0.05 */- 0.11 
0.00 */- 0.09 

e .60 

32 + / -  1 1  
28 + / -  6 

1.1 + / -  0.2 

1.0 */- 0.2 
0 . 4  */- 0.7 
0.02 */ -  0.14 
0.02 */- 0.06 

3.0 + / -  0.3 



- 

RFU Batch ID :  2000-000-005 2000 - 000 - 006 2000-000-011 
CustOmer I D :  SP088706CT SP088709BR S P O ~ ~ ~ O S U C  

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
S t r o n t i u n  89, 90................... 
Plutoniun 239, Z C O . . . . . . . . . . . . . . . . .  
Americiun ZCl....... ............... 
Cesiun 137......................... 
T r i t i  un............................ 

31 +/- 10. 
24 +/- 6 

0.87 */- 0.15 

0.65 +/- 0.13 
-0 .4  +/- 0.7 

-0.01 +/-  0.13 
0.01 +/- 0.07 

2.8 +I-  0.3 

12 +/- 12 
14 */- 6 

1.0 */-  0.2 

0.79 */- 0.17 
0.0 +/-  0.7 

0.03 */- 0.11 
0.06 + / *  0.09 

3.8 + / -  0 . 4  

25 + / -  11 
21 +/ -  6 

0.45 + / -  0.12 

0.43 +/-  0.11 
-0.1 + / -  0.6 
0.00 + / -  0.09 
0.02 + / -  0.08 

0.86 + / -  0.28 

........................................................................................................................... 
Sanple Informat ion 

RFY Batch IO: 2000-000-012 2000-000-013 2000- 000 - 077 
Customer ID:  SPO98706CT SP098708BR SP108700DH 

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 18 +/-  10 pc i /g  18 +/- 10 p c i / g  40 + / -  12 pc i /g  
Gross Beta......................... 28 + / -  6 pc i /g  19 +/-  6 pc i /g  21 + / -  6 pc i /g  
Uraniun 233, 234................... 0.94 +/-  0.18 pc i /g  0.84 +/-  0.16 pc i /g  1.4 + / -  0.2 p c i / g  
Uraniun 235.. 
Uraniun 238.. 
S t r o n t i u n  89, 
Plutoniun 234 
Americiun 241 
Cesiun 137... 
T r i t i u n . . .  ... 

..................... 
1.1 +/- 0.2 pc i /g  0.91 + / -  0.16 p c i / g  0.67 + / -  0.16 p c i / g  

PO. -0.2 +/- 0.6 pc i /g  -0.1 +/-  0.7 pc i /g  -0.6 +/ -  0.7 pc i /g  
240.. ............... -0.05 */- 0.07 pc i /g  0.02 */- 0.09 pc i /g  3.5 +/ -  0.3 pc i /g  

0.06 +/- 0.08 pci /g 0.00 */- 0.06 pc i /g  0.59 + / -  0.19 pc i /g  

..................... 
.................. 

..................... ..................... ..................... .61 pci /g < .66 V i 1 9  < .62 pc i /g  



SOLAR PCUD BOREHOLE SAMPLES 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
I D . n ~ 3 n n ~ . a a l l I n I I i I a a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ a ~ a ~ ~ ~ ~ a ~ a ~ ~ ~ a ~ a = a ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - -  ........................... 
RFU Batch Umber: C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 11 

Sample Informat ion 

........................................................................................................................... 

RFU Batch IO: 2000-000-041 2000-000-078 2000-000-079 
Custaner ID:  SP1087017D SP108702DH SP 108704BR 

Matrix: S o i l  so i  1 So i l  ......................................................................................................................... 
Radio Chemistry 

Gross Alpha..... ................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235. ....................... 
Uraniun 238.. ...................... 
St ron t iun  89, 90 ................... 
Plutoniun 239, ZCO................. 

Cesiun 137......................... 
Trit iun... . . . . .  .................... 
Americiun 241 ....................... 

30 */- 11 
23 */- 6 

0.60 */- 0.14 

0.65 +/-  0.14 
-0.2 */- 0.6 
0.00 + / -  0.09 
0.02 */- 0.06 

.59 

27 */- 10 
20 +/- 6 

3.7 */- 0 . 4  

0.88 */- 0.18 
0.2 */- 0.7 

0.24 */- 0.12 
0.07 */- 0.09 

.61 

33 + / -  16 
26 */- 7 

1.6 */-  0.2 

0.68 + / -  0.14 
-0.3 + / -  0.6 
0.13 +/ -  0.11 
0.09 + I -  0.07 

< .61 

........................................................................................................................... 
Sample lnformaf ion 

RFU Batch ID :  2000-000-080 2000-000-081 2000-000-082 
Customer ID :  SP108705DH SP108707DH SP1087090ti 

Matrix: S o i l  Soi 1 So i l  ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235. ....................... 
Uraniun 238 ........................ 
St ron t iun  89, 90... ................ 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

19 +/- 13 
22 * / -  6 

1.0 */- 0.2 

0.68 */- 0.14 
0.1 * / -  0.7 

0.06 +/ -  0.13 
0.16 +/- 0.09 

< .63 

32 */- 15 
22 */- 6 

0.66 */- 0.13 

0.59 */- 0.12 
-0.3 */- 0.7 
0.00 */- 0.09 
0.06 */- 0.06 

< .63 

16 + / -  12 pCi/g 
29 + / -  7 pCi/g 

1.0 + / -  0.2 pc i /g  

0.97 + / -  0.19 pc i /g  

0.03 + / -  0.09 p c i / g  
1.1 + / -  0.9 p c i / g  

0.07 + / -  0.06 pc i /g  

.58 pc i /g 



1 
l 

a-  SOLAR POW0 BOREHOLE SAMPLES 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
0 0 0 3 ¶ = 1 P 1 3 3 E ~ E E 1 1 1 1 E ~ ¶ ¶ ~ ~ ~ ¶ ¶ 5 ~ ¶ ¶ ¶ ~ ~ ~ = = = ~ E E ¶ E = 1 ~ ¶ ¶ = = ~ E ¶ ¶ = ~ ¶ ¶ 8 ~ ~ ¶ ¶ ¶ ¶ 1 5 E E ¶ ~ ~ 5 ~ ~ ¶ = ¶ ~ ~ ¶ = 5 B ~ = = ¶ ~ = = ~ = = = = ~ = = = ~ = ~ = = = = ~ = = ~ = = ~ = = = ~ = = ~ =  

RFU Batch N d r :  C l i e n t :  ROCWELL (ROCKY FLATS) Page: 12 

Senple In format ion 

........................................................................................................................... 

RFU Batch I O :  2000-000-083 2000-000-084 2000-000-085 
Customer I O :  SP108711OH SP1087130H SP10871 SOH 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha. ....................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238........................ 
S t r o n t i u n  89, 90................... 
P lu ton iun  239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137......................... 
Tritiun............................ 

42 */- 16 
20 */- 6 

0.49 */- 0.13 

0.64 */- 0.16 
-0.4 */-  0.6 
0.00 */-  0.09 
0.00 */- 0.04 

0.65 */- 0.28 

19 */- 13 
27 */- 7 

0.45 */- 0.16 

0.73 */- 0.18 
0.0 *I- 0.6 

0.03 */-  0.09 
0.01 */- 0.0s 

20 + / -  13 
22 + / -  6 

0.63 + / -  0.15 

0.70 +/ -  0.16 
-0.2 + / -  0.6 

-0.01 +/ -  0.08 
0.03 + / -  0.06 

< .63 

I '  ........................................................................................................................... 
Sanplc In format ion ' 

RFU Batch IO:  2000-000-040 2000-000-042 2000-000-OL3 
Custaner IO: SP108717DH SP108719DH SP108721UT 

Matrix: S o i l  Soi 1 Soi L ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234.; ................. 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron r iun  89, 90 ................... 
Plutoniun 239, 240 ................. 
Amric iun 241 ...................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

21 */- 10 
22 */- 6 

1.0 */- 0.2 

0.96 */- 0.17 
-0 .3 */- 0.5 
0.w */- 0.11 

-0.03 */- 0.04 

< .61 

32 */- 12 
17 */- 6 

1.4 */- 0.2 

1.4 */-  0.2 
-0 .3 +/-  0.7 
0.01 */- 0.10 
0.11 */- 0.09 

< .63 

28 + / -  11 
24 + / -  6 

1.1 + / -  0.2 

0.99 +/-  0.19 
0.1 + / -  0.6 

-0.02 + / -  0.08 
0.00 + / -  0.06 

.60 

pc i /g  
pc i /g  
pci /g  

pci /g'  
Pci lg  

pci /g  



RFU Batch IO: 2000-000-044 
Customer 10: SPlOBRMH 

Matrix: S o i l  

2000-000-045 
SPlOBRCDH 
Soi 1 

2000-000-022 
SP11870008 
Soi 1 ........................................................................................................................... 

Radio Chemistry 

....................... 23 +/ -  9 pc i /g  Gross Alpha. 24 */- 1 1  pci /g 32 */- 12 pc i /g  
Gross Beta......................... 22 */- 6 p c i l g  19 * I -  6 p c i / g  28 + I -  6 pci /g 
Uraniun 233, 234 ................... 1.2 */- 0.2 pc i /g  0.G */- 0.13 pc i /g  0.77 */- 0.21 pc i /g  
Uraniun 235 ........................ 
Uraniun 238 ........................ 1.1 ' I -  0.2 p c i l g  0.58 */- 0.14 p c i l g  0.83 */- 0.21 pc i /g  
Strontim 89, 90 ................... 0.4  */- 0.7 p c i / g  -0.1 +/- 0.7 pc i /g  0.1 +/-  0.6 pc i /g  
Plutonium 239, 240 ................. -0.04 */- 0.08 pc i /g  -0.06 +/ -  0.10 pc i /g  -0 .04  +/-  0.10 pc i /g  
Americiun 241 ...................... 0.04 */- 0.06 p c i / g  -0.02 */- 0.05 p c i / g  -0.01 +/-  0.03 pc i /g  
Cesiun 137 ......................... 
T r i t i u n  0.60 */- 0.27 p c i / g  < .59 pc i /g  .88 pc i /g  ............................ 

........................................................................................................................... 
Sample Informetian 

RFU Batch ID: 2000-000-069 2000-000-023 2000-000-024 
Customer IO: SP118708oH SP118711DH s~iia71~0~ 

Matrix: S o i l  S o i l  Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha.. ...................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235.. ...................... 
Uraniun 238 . . . . . . . . . . . . . . . . . . . . . . . .  
S t r o n t i u n  89, 90 ................... 
Plutoniuo 239, 240 ................. 
Americiun 241 ......... .:. .......... 
Cesiun 137......... ................ 
T r i t i u n  ............................ 

36 +/- 12 
32 */- 6 
1.2 */- 0.2 

1.2 */- 0.2 
-0.3 +/- 0.8 
0.02 */- 0.12 
0.02 */- 0.07 

.66 

30 */- 13 
25 */- 6 

1.1 */- 0.3 

1.3 */- 0.3 
0.1 */- 0 . 4  

-0.01 */- 0.11 
0.00 */- 0.06 

< .60 

30 */- 12 
24 + / -  6 

0.84 +I-  0.20 

0.83 + / -  0.19 
0.1 + / -  0.5 

-0.02 * / -  0.09 
-0.04 + / -  0.05 

< .5a 

pc i /g 
pc i /g  
pc i /g  

pc i /g 
pci /g 
pc i /g 



a-  SOLAR POND BOREHOLE SAMPLES 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
===============aa-aa=a==a==================a=======a===========a===~==aaa=============~=---=~------------------ --- ------------------I----------- ----------- 
RFU Batch N h r :  C l i en t :  ROCKUELL (ROCKY FLATS) Page: 14 

Sanple In format ion 

........................................................................................................................... 

RFU Batch ID :  2000-000-025 2000-000-026 2000-000-027 
Customer ID:  SP1187160H SP118719DH SP118721DH 

Matr ix :  S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun US........................ 
Uraniun 238 ........................ 
S t r o n t i u n  89, 90 ................... 
Plu ton iun  239, 240................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun... ......................... 

20 +/- 10 
19 +/- 6 

1.7 */- 0.2 

1.7 +/- 0.2 
0.0 +/ -  0 .4  

-0.04 +/ -  0.09 
0.02 +/- 0.06 

.66 

38 */- 11 
30 */-  7 

1.3 +/- 0.2 

1.4 */- 0.2 
0.0 +/-  0.4 

0.00 + / -  0.10 
0.01 +/ -  0.06 

< .58 

32 +/-  10 

0.87 + / -  0.23 
2a +I-  6 

0.86 +/- 0.22 
0.3 + / -  0 . 5  

-0.06 + / -  0.08 
-0.03 + / -  0.05 

< .58 

........................................................................................................................... 
Sanple In format ion 

RFU Batch ID: 2000-000-028 2000-000-029 2000-000-031 
SP118729DH Custaner I D :  SP118724DH SP1187260H 

Matr ix :  S o i l  Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plu ton iun  239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

34 +/- 12 
29 +/- 6 

1.1 */- 0.2 

0.91 */- 0.19 
0.3 +/- 0 .4  

-0.02 */- 0.09 
-0.04 */- 0.05 

< .58 

24 +/-  11 
32 +/-  6 

1.2 +/- 0.2 

1.1 +/-  0.2 
0.1 +/-  0.4 

0.05 */- 0.11 
0.00 +/-  0.06 

< .66 

21 + / -  11 p c i / g  
31 + / -  6 pc i /g  

0.84 + / -  0.16 p c i / g  

0.91 +I- 0.1.7 p c i / g  

-0.01 +I- 0.10 pc i /g  
0.1 +/-  0.6 p c i / g  

-0.02 + / -  0.06 p c i / g  

< .63 pc i /g  



a -  
RFU Batch IO:. 
Custaner I D :  

Matr ix: ..................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Seta......................... 
Uraniun 233, 234......... .......... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
S t r o n t i u a  89, 90 ................... 
Ptuteniun 239, 260. ................ 
Americiun Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
T r i t i u n  ............................ 

2000 - 000 - 088 2000-000-089 - 2000-000-038 
SPl2870009 SP12870916 SP128716OH 
Soi 1 Soi 1 soi 1 .................................................................................. 

9 +/ -  12 pc i /g  
27 +/- 6 p c i / g  23 +I- 6 p c i / g  23 + / -  7 pc i /g  

1.1 +/- 0.2 p c i / g  1.2 +I- 0.2 p c i / g  0.86 * / -  0.16 pc i /g  

24 */- 10 pci/g 12 +I- 9 pc i /g  

1.1 +I- 0.2 pc i /g  1.1 */- 0.2 p c i / g  0.77 +/-  0.15 pc i /g  

-0.05 + / -  0.07 pci /g 
0.05 +/- 0.06 p c i / g  0.03 +/ -  0.05 pc i /g  

-0.2 + / -  0.6 pc i /g  -0.1 +/-  0.6 pCi/g 0.2 + / -  0.5 pc i /g  
0.01 +I- 0.07 pc i /g  0.01 +I- 0.07 p c i / g  
0.00 +I- 0.06 pc i /g  

........................................................................................................................... 
Semple I n f o n a t i o n  

RFU Batch I D :  2000-000-039 2000-000-090 2000-000-09\ 
SP 1 287240 H Customer I O :  SPl28719DH SP128721DH 

Matrix: S o i l  soi  1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Cross Alpha ........................ 10 +/- 11 

Uraniun 233, 234 ................... 0.51 +/- 0.12 
Uraniun 235. ....................... 
Uraniun 238 ........................ 0.76 */- 0.15 
Strontim 89, 90 ................... 0.1 */- 0.5 
Plutoniun 239, 240 ................. 0.03 */- 0.10 
Americiun 241 ...................... 0.00 +/- 0.04 
Cesiun 137 ......................... 
Tritiun. ........................... < .62 

Gross Beta......................... 22 */- 6 
19 +/ -  10 
28 */- 6 

0.85 */- 0.16 

0.84 */-  0.16 
-0.4 +/-  0.6 
0.00 +/ -  0.09 

-0.01 + / -  0.06 

< .59 

12 + / -  9 
6 . 6  */ -  5.5 

0.38 +/-  0.12 

0.57 + / -  0.15 
0.0 + / -  0.5 

-0.01 + / -  0.09 
0.03 + / -  0.06 

< .63 

I 



a-  SOLAR POND BOREHOLE SAMPLES 
RADIOCHEMISTRY 

OATA SUMMARY REPORT 
=============1=¶=**=~=¶===¶=====~~====~===================~=========================~=,===~================================ 

RFU Batch Nudwr: Client:  ROCKMELL (ROCKY FLATS) Page: 16 

Sanple Informat ion 

........................................................................................................................... 

RFU Batch IO: 2000-000-092 2000-000-093 2000-000-094 . 
Customer ID: SPl28726DH SP128RPOH SP128731DH 

Matrix: S o i l  Soi 1 Soi 1 f ........................................................................................................................... 
Radio Chemistry 

Gross Alpha.. ...................... 
Gross Beta......................... 
Uraniun 233, 234................... 
Uraniun US........................ 
Uraniun 238 ........................ 
St ron t iun  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Ccsiun 137.. ....................... 
T r i t i  un............................ 

21 +/-  10 
15 */- 6 

0.83 */- 0.16 

32 + / -  12 

1.7 */- 0.2 
31 +/- 7, 

28 +I- i t  
28 + / -  6 

1.6 + / -  0.2 

pc i /g  
pc i /g  
pc i /g  

0.86 */- 0.16 
-0.2 * / -  0.8 

-0.01 */- 0.07 
0.03 */- 0.09 

1.5 */- 0.2 
-0.5 */-  0.6 
0.01 +/- 0.10 
0.02 +/- 0.07 

1.4 + / -  0 . 2  
0.3 + / -  0.9 

0.02 * / -  0.09 
-0.02 + / -  0.05 

pc i /g  
pc i /g 
pc i /g  
pc i /g  

< .61 .61 .61 pc i /g  

........................................................................................................................... 
Sanple Informat ion 

e RFU Batch I D :  2000-000-095 
Custaner ID:  SP128734DH 

Matrix: S o i l  

2000-000-096 
SP1287390H 
Soi I 

2000-000-097 
SP128741OH 
Soi 1 ........................................................................................................................... 

Radio Chemistry 

Cross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t iun  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun............................ 

30 */- 11 
27 */- 6 

1.5 */- 0.2 

39 */- 12 
24 +/-  6 

1.7 +/-  0.3 

34 + / -  12 
21 + / -  6 

1.2 * / -  0.2 

pc i /g  
p c i / g  
pc i /g  

1.3 +/- 0.2 
0.8 */- 0.8 

0.02 */- 0.10 
-0.02 */- 0.05 

1.6 * / -  0.2 
-0.2 */-  0.6 
0.01 * / -  0.09 

-0.03 */-  0.04 

1.1 + / -  0 .2  
0.1 + / -  0.5 

-0.03 + / -  0.08 
-0.03 + / -  0.04  

pc i /g 
pc i /g 
p c i / g  
pc i /g  

< .64 .61 < .64 



a-  SOLAR PONO BOREHOLE SAMPLES 
RAOIOCHEMISTRY 

DATA UlWlARY REPORT 
a a ~ a a a ~ ~ a a a a ~ a s ~ ~ s s ~ a a a ~ a 8 a a ~ ~ a a a ~ ~ ~ a a ~ a a a a a a a ~ ~ a ~ ~ a a n ~ a a a a n n a ~ a a a ~ a a ~ a n ~ a a a ~ ~ ~ a ~ ~ a ~ ~ a ~ a a a a a ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~  

RFU Batch Nmhr: Client:  R M K U E L L  (ROCKY FLATS)  Page: 17 

Sanplc Informat ion 

........................................................................................................................... 

RFU Batch I D :  2000-000-070 2000- 000 - 071 2000-000-072 
C u s t m r  10: SPl387OOUC SP138701 CT SP138703BR 

Matrix: S o i l  Soi 1 Soi 1 ........................................................................................................................... 
R a d i o  Chemistry 

Gross A l p h a . . .  ..................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t iun  89,  9 0 . . . . . . . . . . . . . . . . . . .  
Plutoniun 239, Z C O . . . . . . . . . . . . . . . . .  
Americiun 2 4 1 . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun............................ 

30 */- 14 
25 */- 7 

0.77 */- 0.18 

0.93 +/-  0.19 
0.0 +/- 0.7 
0.05 */- 0.12 

-0.02 + / -  0.06 

< .58 

30 */- 14 
22 +/-  6 

0.66 */- 0.18 

1.1 */- 0.2 
0.5 + / -  0 .9  
0.05 */- 0.10 
-0.03 +/-  0.05 

.sa 

19 + / -  13 
23 + / -  6 
1.3 */- 0.2 

1.5 */- 0.2 
-0.4 */- 0.5 
-0.06 */- 0.09 
-0.02 */- 0.06 

< .58 

........................................................................................................................... 
Senple Informat ion 

R F U  Batch IO: 2000-000-073 
Custaner IO: SP1387060H 

Matrix: S o i l  

2000- 000 - 075 
SP1387090H 
Soi 1 

2000- 000 - 076 
SP138711DH 
Soi 1 ........................................................................................................................... 

Radio Chemistry 

Gross A l p h a  ........................ 29 */- 10 pc i /g  36 */- 15 pc i /g  16 + / -  12 pc i /g  
Gross Beta. ......................... 22 */- 6 p c i / g  29 +/-  7 pc i /g  18 + / -  6 pc i /g  
Uraniun 233, 236.; ................. 1.3 */- 0.2 pc i /g  1.2 */- 0.2 pc i /g  1.7 + / -  0 . 2  pc i /g  
Uraniun 235. ....................... 
Uraniun 238 ........................ 1.2 +/-  0.2 p c i / g  1.3 +/- 0 .2  pc i /g  1.5 + / -  0 . 2  pc i /g  
Strontiun 89, 90 0.0 */- 0.6 pc i /g  -0.3 */-  0.7 pc i /g  -0.4 */ -  0.6 p c i / g  
Plutoniun 239, 240. . .  ....... .! ..... -0.04 +/- 0.09 pc i /g  -0.01 +/-  0.09 pc i /g  0.02  */- 0.10 p c i / g  
Americ im 241.. -0.03 */- 0.06 pc i /g  -0.02 */- 0.06 pc i /g  0.00 + / -  0.07 pc i /g  
Cesiun 137 ......................... 
Tritiun < .58 < .66 Pci& .58 pc i /g  

................... 
.................... 

............................ 

L 



a-  
RFU Batch ID :  2000-000-074 2000-000-098 2000-000-046 
C u s t m r  I O :  SP13876OUP SP148702CT SP148704BR 

Matrix: So i l  Soi l Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha. ....................... 
Gross Beta......................... 
Uraniun 233, 234............ ....... 
Uraniun 235............. ........... 
U r a n i u n  238......... ............... 
Strmtiun 89, 9 0 . . . .  ............... 
Plutoniun 239, 240 ................. 
Americiun 241... ................... 
Cesiun 137... ...................... 
Tr i t iun.  ........................... 

27 */- 14 
22 */- 6 

1.2 */- 0.2 

26 */- 11 
23 */- 6 

0.93 */- 0.17 

31 + / -  12 
20 */- 6 

0.67 */- 0.14 

1.2 */- 0.2 
0.0 */- 0.8 

0.01 */- 0.10 
0.03 */- 0.07 

1.1 */- 0.2 
0.1 */- 0.7 

-0.02 */- 0.09 
-0.03 */- 0.05 

0.64 */- 0.14 
-0.1 +/- 0.6 

-0 .04 */- 0.08 
-0.06 */- 0.08 

< .61 .61 < .60 

........................................................................................................................... 
Sample Information 

RFU Batch ID:  2000-000-048 2000-000-129 2000-000-047 
Custaner ID :  SP1587008D SP158702DH SP158708DH 

Matrix: So i l  Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, ZU........ ........... 
Yraniun 235. ....................... 
'Uraniun UB... . . . . . . . . . . . . . . . . . . . . .  
Stront iun 89, 9 0 . . . . . . . . .  .......... 
P l u t o n i m  239, 240 ................. 
Americ im 241..... ................. 
C e s i u n  137 ......................... 
T r i t i u n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 */- 9 
21 */- 6 

0.71 +/ -  0.16 

0.61 */- 0.14 
-0.1 */- 0.6 

-0.03 */- 0.09 
-0.01 */- 0.09 

0.51 +/-  0.13 pci /g 
0.2 +I -  0.5 pci /g 

0.04 +I -  0.10 pc i /g  
-0 .04  */- 0.09 W i / g  

< . s i  pci /g 



a-  
RFU Batch ID :  2000-000-049 2000-000-os0 2000-000-051 

SPl5871 4cT Customer ID :  SP158710DH SPlS8712UT 
Matrix: Soil Soi 1 Soi 1 ........................................................................................................................... 

Radio Chemistry 

Gross Alpha. ....................... 
Gross Beta, ........................ 
Uraniun 233, 234.. ................. 
Uraniun 235 ........................ 
Uraniun 238. ....................... 
Strontiun 69, 90 ................... 
Plutoniun 239, ZCO................. 
Amriciun 261..... ................. 
Cesiun 137...... ................... 
Tritiun.............. .............. 

24 */- 10 
10 */- 6 

0.82 */- 0.17 

0.60 +/- 0.15 
0.2 */- 0.7 

-0.02 */- 0.09 
0.00 */- 0.10 

.60 

31 */- 10 
21 */- 6 

1.2 */-  0.2 

1.3 */- 0.2 
-0.2 */- 0.6 

-0.04 */- 0.07 
0.03 */- 0.10 

.61 

28 + / -  10 
30 */-  6 

1.1 * / -  0.2 

1.1 */-  0.2 
0.3 */-  0.7 

-0.02 */- 0.08 
0.05 */- 0.10 

< .64 

........................................................................................................................... 
Sanmle Information 

RFU Batch ID :  2000-000-OS2 2000-000-121 2000-000-122 
Customer IO: SPlS8717BR SP168702FS SP 168708uc 

Matrix: Soil Soi 1 Soi 1 ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234................... 
Uraniun US........................ 
Uraniun Ua........................ 
Strontiun 89, 90.. ................. 
Plutoniun 239, 240.. ............... 
Americiun 241...................... 
Cesiun 137...... ................... 
Tritiun............ ................ 

29 */- 10 
31 */- 6 

1.1 */- 0.2 

1.2 */- 0.2 
0.2 */- 0.8 

-0.02 */- 0.08 
0.01 */- 0.10 

< .61 

59 */- 18 
31 */- 7 

1.1 */- 0.2 

0.78 */- 0.16 
-0.4 */- 0.6 
9.0 */- 0.6 
0.96 */- 0.26 

23 */-  13 
19 */- 6 

0.49 */- 0.12 

0.65 */- 0.14 
- 0 . 4  */- 0.7 
0.00 + / -  0.14 
0.00 */- 0.09 

< .63 



RFU Batch ID:  2000-000-1U 2000-000-124 
Custcmer I D :  SP16871OCT SP168711BR 

Matrix: soil  S o i l  ........................................................................................................................... 
Radio Chemistry 

Gross ALpha ........................ 2a +I- IC 
Gross Beta......................... 25 +/- 7 
Uraniun 233, 234 ................... 0.62 +/- 0.13 
Uranim US........ ................ 
Uraniun a....... 
Strontiun 89, 90.. 
Plutoniun 239, 240 
Americiun 241.. ... 
Cesiun 137........ 
Tritiun..... ...... 

................ 0.55 +/- 0.13 

................ -0.1 +/- 0.5 

................ -0.05 +/- 0.14 

................ 0.03 +/- 0.09 

................ < .60 

................ 

40 +/- 15 
24 +/- 6 

0.55 +/- 0.13 

0.59 +/- 0.14 
0 .0  +/-  0.6 

-0.01 +/- 0.15 
0.02 +/- 0.10 

< .63 



RFW Batch ID .................... 
1000-000-198 
1000-000-199 
1000-000-200 , 

1000-000-201 
1000-000-202 
1000-000-203 
1000-000-204 
1000-000-205 
1000-000-206 
1000-000-207 
1000-000-208 
1000-000-209 
1000-000-210 
1000-000-211 
1000-000-212 

Customer ID 

C188608860 
C188608861 
C188608862 
C208609860 
(2208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 

Laboratory ID .................... 
22578-2-1 
22578-2-2 
22579-1-1 
22674-3-1 
22674-3-2 
22674-3-3 
22673-3-1 
22 67 3 -3 -2 
22673-3-3 
22676-1-1 
22606-2-1 
22606-2-2 
22675-3-1 
22675-3-2 
22675-3-3 



RFU Batch IO: 1000-000-198 1000-000-199 1000-000-200 
Customer IO: C188608860 c188608861 C188608862 

Matrix: Soil Soi 1 Soi 1 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Ursniun 233, 234........ ........... 
Uraniun 235 ........................ 
Ursniun 238 ........................ 
Strontiun 89, 90................... 
Plutoniun 239, 240. ................ 
Americiun 241: ..................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

15 */- 9 pci/g 
27 *I- 6 pci/g 

1.1 +/- 0.2 pci/g 

1.2 * I -  0.2 pci/g 

0.01 * I -  0.02 pci& 
0.00 */- 0.01 pci/g 

0.19 * I -  0.21 pci/ml 

NR 

NR 

N R  

19 * I -  9 pci/g 
22 * I -  6 pci/g 

0.83 *I- 0.20 pci/g 

1.2 */- 0.2 pci/g 

0.01 */- 0.02 pci/g 
0.01 +/-  0.01 pci/g 

-0.07 */- 0.21 pci/ml 

NR 

NR 

NR 

27 + / -  10 pci/g 
33 + / -  6 pci/g 
1.0 */ -  0.2 pci/g 

1.0 */- 0.2 pci/g 

-0.01 * / -  0.01 pci/g 
0.00 +/ -  0.01 pci/g 

-0.02 + / -  0.21 pci/ml 

NR 

NR 

NR 

........................................................................................................................... 
Senple Information 

RFU Batch IO: 1000-000-201 1000-000-202 1000-000- 203 
Customer IO: C208609860 C208609861 C208609862 

Matrix: 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234................... 
Uranjun 235 ........................ 
Uraniun 238...... .................. 
Strontiun 89, 90 ................... 
Plutoniun 239, 240........ ......... 
Americim Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun ............................ 

43 *I- 13 pci/g 
36 * I -  7 pci/g 
1.3 +I-  0.2 pci/g 

2.7 +I- 0.3 pci/g 

0.37 +I- 0.06 pci/g 
0.30 */- 0.06 pci/g 

0.28 +/- 0.22 pci/rnl 

NR 

NR 

NR 

28 * I -  1 1  pci/g 
17 */- 6 pci/g 

0.44 * I -  0.15 pci/g 
NR 
1.4 */- 0.3 pci/g 

0.00 +I-  0.02 pci/g 
O'.OO * I -  0.01 pci/g 

NR 

NR 
3.9 */- 0.3 pci/ml 

39 +I-  12 pci/g 
36 +I- 7 . pci/g 
1.0 + / -  0.2 pci/g 

2.1 +/-  0 . 6  pci/g 

-0.01 */ -  0.02 pci/g 
0.01 * / -  0.03 pci/g 

0.06 * / -  0.21 pci/ml 

NR 

N R  

N R  



RFU Batch IO: 1000-000-204 1000 - 000 - 205 1000-000-206 
Customer ID :  C228609860 C228609861 C228609862 

Matrix: Soi l  Soi L Soi 1 
........................................................................................................................... 
Radio Chemistry 

Gross A1pha ........................ 
Gross Beta .......................... 
Uraniun 233. 234. .................. 
Uraniun 235...... .................. 
Uraniun 238........ ................ 
Stront iun 89, 90 ................... 
Plutoniun 239, 24O.... ............. 
Amariciun 241......... .............. 
Cesiun 137 ......................... 
T r i t i  un............................ 

23 +I-  15 pc i /g  
40 +I- 7 pc i /g  

2.0 * I -  0.5 pc i /g  

1.7 +I- 0.5 pc i /g  

0.06 * I -  0.03 pc i /g  
0.01 +I-  0.02 pc i /g  

NR 

NR 

NR 
1.8 * I -  0.2 pci/ml 

29 +/- 14 pc i /g  
27 */- 6 pci/P 

0.w +/- 0.32 pc i /g  
NR 

1.8 +I -  0.4 pci /g  
NR 

0.00 +/-  0.02 pc i /g  
0.00 * I -  0.01 pci /g 

NR 
2.0 *I -  0.3 pci/ml 

27 +/ -  14 pCi/g 
25 */- 6 pc i /g  

0.71 + / -  0.26 pc i /g  

1.2 + / -  0.3 pc i /g  
NR 

0.00 NR + / -  0.02 pci /g 

0.00 + / -  0.02 pc i /g  
NR 

1.7 + / -  0.2 pci/ml 

........................................................................................................................... 
Sanple Information 

RFU Batch ID :  1000-000-207 1000-000-208 
Customer ID :  C258608860 C258608661 

Matrix: Soi l  Soi 1 
.................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Eeta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238. ....................... 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
hneric i rm 241 ...................... 
Cesirm 137 ......................... 
Tritiun ............................ 

26 */- 11 pc i /g  
19 +/- 6 pc i /g  

0.69 +/- 0.14 pc i /g  

0.82 */- 0.15 pc i /g  

0.62 + I -  0.05 pc i /g  
0.09 + I -  0.04 pci/g 

3.3 */- 0.3 pci/ml 

NR 

NR 

WR 

46 +/-  16 pci /g 
25 +/-  6 pc i& 

0.92 * I -  0.22 pci /g 
NR 

1.3 +I-  0.3 pci /g 

0.01 * I -  0.02 pc i /g  
0.00 * I -  0.01 pc i& 

NR 

NR 
1.1 * I -  0.2 pci/ml 

1000-000-209 
C258608862 
Soi 1 
....................... 

38 +I- 15 pc i /g  
22 +I- 6 pc i /9  

0.81 + / -  0.17 pc i /g  
0.91 NR + / -  0.18 p c i / g  

NR 
0.02 + / -  0.02 pci /g 
0.06 */- 0.04 pci /g  

0.06 NR *I -  0.22 pci/ml 



Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238........................ 
Stranttun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Amfriciun 241 ...................... 
Cesiun 137 ......................... 
Tritiun........ .................... 

68 +/- 15 pc i /g  
46 +/- 7 p i / #  

1.5 +I- 0.3 pci /g 
NR 

1.3 +I- 0.2 pc i /g  

-0.01 */- 0.02 pc i /g  
0.01 +/- 0.02 pc i /g  

11 +I- 1 pci/ml 

NR 

NR 

31 +I- 12 pci /g 
28 +I- 6 pci /g 

1.1 +I- 0.2 ps i& 

1.1 +I- 0.2 pc i /g  

.o.oi +/-  0.02 pc i /g  

.o.o3 +I- 0.06 pc i /g  

3.0 +I- 0.3 pc i lm l  

NR 

NR 

NR 

23 +I- 11 pc i /g  
20 *I -  6 pc i /g  

0.8 */-  0.2 pc i /g  

1.2 +/-  0.2 pc i /g  
NR 

.0.01 NR +I- 0.02 pc i /g  

.O.OS +I- 0.06 pc i /g  
1.5 NR +/ -  0.2 pci/mi 



INORCANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



I WESTON ANALYTICS: Inorganics  May 26, 1988 Paae: 1 

I ,  

BH87 -8 8 1-0 1 0  
BH87-881-011 
BH8 7 -8 8 1- 0 1 2  
BH8 7 - 8 8 1 - 0 0 1 
BH87-881-007 
BH87-881-057 
BH87-881-003 
BH87-881-004 
BH87-881-005 
BH8 7 -8 8 1-0 02 
BH8 7 -8 8 1-0 08 
BH8 7 -8 8 1-0 09 
BH87-881-020 
BH8 7 -8 8 1-0 1 8  
BH8 7-8 8 1-0 19  
BH87-881-021 
BH87-881-026 
BH87-881-027 
BH8 7 - 8 8 1 - 0 2 8 
BH8 7 - 8 8 1 - 0 2 9 
BH8 7 -8 8 1-03 0 
BH8 7 -8 8 1- 0 3 1 
BH8 7 -8 8 1-0 3 2 
BH8 7 -8 8 1- 0 3 3 
BH8 7 - 8 8 1 - 0 4 4 
BH8 7 -8 8 1-0 5 4 
BH8 7 -8 8 1-0 5 5 
BH87 -8 8 1-056 
BH8 7 -8 8 1-0 5 8 
BH87-881-059 
BH87-881-060 
BH87-881-035 
BH87,-881-036 
8887-881-037 
BH87-881-038 
BH8 7 - 8 8 1-0 3 9 
BH87-88 1-04 0 
BH87-88 1-04 1 
BH87-88 1-042 
BH8 7 - 8 8 1-04 3 
BH87-881-097 
BH8 7 - 8 8 1-09 8 
BH8 7 - 8 8 1-09 9 
BH87-88 1-100 
BH87-881-101 
BH8 7 -88 1-107 
BH87-881-108 
BH8 7 -8 8 1 - 109 
BH8 7 - 8 8 1 - 11 0 
BH8 7 -8 8 1 - 11 1 
BH8 7 -8 8 1-0 0 6 

SP018700FS 
SP018704DH 
S PO 18 7 0 5DH 
SP018711DH 
S PO 1 8  7 1 3  DH 
SP02870008 
SP02 87 08UC 
SP028711CT 
SP028713BR 
SP038711DH 
SP03 87 13CT 
SP038716BR 
SP0487 0 04 D 
SP048702DH 
SP048704DH 
SP048707DH 
SP048712DH 
SP048715FS 
SP048717DH 
S PO4 8 7 2 ODH 
SP048722DH 
S PO4 8 7 2 5DH 
S PO 4 8 7 2 7 DH 
SP048730DH 
SP048732DH 
SP058702DH 
SP058704DH 
SP0587 07DH 
SP058710DH 
SP058712DH 
SP058716DH 
SP068702FS 
S PO 6 8 7 08 DH 
S PO 6 8 7 1 1 D H  
SP068 7 13  DH 
SP068716DH 
S PO 6 8 7 1 8 DH 
S PO 6 8 7 2 1 D H  
SP0687 2 4 DH 
S PO 68 7 2 6DH 
SP078700DH 
SP0787 02 DH 
SP078 7 08FS 
S PO 7 8 7 1 1 DH 
SP078713DH 
SP078716DH 
SP078718WT 
SP078721CT 
SP078723BR 
SP078726DH 
SPO88703UC 



BH87 -8 8 1-0 13 
BH8 7 - 8 8 1-0 14 
BH8 7 - 8 8 1 - 0 2 3 
BH87-881-024 
BH87-881-071 
BH8 7 -8 8 1-08 7 
BH8 7 -8 8 1-07 2 
BH87-881-073 
BH8 7 - 8 8 1- 07 4 
BH8 7 -8 8 1-07 5 
BH8 7 - 8 8 1 - 0 7 7 
BH87-88 1-078 
BH87-881-079 
BH8 7 -8 8 1-0 8 6 
BH8 7 -8 8 1-08 8 
BH87-881-089 
BH8 7 - 8 8 1 - 0 9 5 
BH8 7 -8 8 1-09 6 
BH8 7 -8 8 1-04 5 
BH8 7 -8 8 1-0 3 4 
BH8 7 -8 8 1-04 6 
BH8 7 - 8 8 1-0 4 7 
BH8 7 -8 8 1-04 8 
BH87-8 8 1-04 9 
BH87-881-050 
BH8 7 -8 8 1-0 5 1 
BH8 7 -8 8 1-0 5 2 
BH8 7 -8 8 1-0 6 1 
BH8 7 -8 8 1-0 8 0 
BH8 7 -88 1-0 62 
BH8 7 - 8 8 1 - 0 8 1 
BH8 7 -8 8 1-0 6 9 
BH8 7 - 8 8 1 - 0 7 0 
BH8 7 - 8 8 1-0 8 2 
BH8 7 -8 8 1-08 3 
BH8 7 -8 8 1-0 8 4 
BH8 7 -8 8 1-08 5 
BH8 7 - 8 8 1- 0 9 0 
BH87-881-091 
BH8 7 - 8 8 1-0 9 2 
BH8 7 - 8 8 1 - 09 3 
BH8 7 -88 1-063 
BH8 7 -8 8 1- 0 64 
BH87-881-065 
BH87-881-067 
BH8 7 -8 8 1-0 68 
BH87-881-066 
BH8 7 -8 8 1- 09 4 
BH87-881-102 
BH87-881-105 
BH87-881-103 

S PO 8 8 7 0 6CT 
S PO 8 8 7 09 BR 
SP098706CT 
SP098708'BR . 
S P108 7 0 ODH 
SP1087017D 
SP108702DH 
S P108 7 0 4 BR 
SP108705DH 
SP108707DH 
S P10 8 7 11DH 
SP108713DH 
SP108715DH 
SP108717DH 
SP108719DH 
SP108721WT 
SP108723DH 
S P108 7 2 4 DH 
SP11870008 
SP118708DH 
SP118711DH 
SP118714DH 
SP118716DH 
SP118719DH 
SP118721DH 
SP118724DH 
SP118726DH 
SP118729DH 
SP12870009 
SP12 87 OOUC 
SP12 8709 16 
S P12 8 7 16 DH 
SP12 8 7 19 DH 
SP128721DH 
SP12 87 2 4DH 
SP128726DH 
S P12 8 7 2 9 DH 
SP128731DH 
SP1287 34DH 
SP1287 3 9DH 
S P12 8 7 4 1DH 
SP138701CT 
S P13 8 7 0 3 BR 
S P13 8 7 0 6 DH 
S P13 8 7 0 9 DH 
SP13 87 11DH 
SP13876DUP 
SP148702CT 
S P14 8 7 0 4 BR 
SP1587008D 
SP158702DH 



BH87-881-104 
BH8 7 -8 8 1 - 10  6 
BH87-88 1-112 
BH87-881-113 
BH87-88 1-114 
BH8 7 -8 8 1- 12  0 
BH87-881-121 
BH87-881-122 
BH87-881-123 

S P15 8 7 08 DH 
SP158710DH 
SP158712WT 
SP158714CT 
SP158717BR 
SP168702FS 
SP168708UC 
SP168710CT 
SP168711BR 



I. 1 .- 
I 

RFU Batch ID:  81187-881-010 EH87-881-011 8H87-881-012 
Customer ID: SP018700FS SP018704DH SP018705OH 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

CO3= as CaC03 ..................... 
H C 0 3 -  as CaC03 ...................... 
Chloride.. ......................... 
Sulfate ..... . . . . . . . . . . . . . . . . . . . . . . .  
pH. ................................ 7.67 phunit 
Fluoride ........................... 
N i  t rate-Ni tri te-Ni trogen.. ......... 25 mg/kg 
Sul f ide ............................ 200 U mg/kg 
Cyanide, Total..................... 3.9 U mg/kg 
Hexavalent Chrcnniun (Cr+6). ........ 
Total Oissolved Solids............. 
Total Suspended Solids............. 
X Solids..... ...................... 85.8 x 

7.86 phunit 

96 mg/k9 
200 U mg/kg 
6.0 U mg/kg 

83.8 x 

8 . 4 2  phuni t 

131 W/k9 
200 U mg/kg 
4 . 2  U mg/kg 

80.9 x 

........................................................................................................................... 
Senple Information 

RFY Batch ID: BH87-881-001 BH87-881-007 8H87-881-057 
Customer ID :  SP018711DH SP018713DH SP02870008 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
I norgani cs 

COS= as Cacm. . . . . . . . . . . . . . . . . . . . .  
HCO3- as Cats....... .............. 
Chloride ........................... 
Sulfate.. .......................... 
pn ................................. 7.70 phunit 
Fluoride.................. ......... 
Ni t ra te -N i t r i t e -N i t r  ogan........... 4 .0  mg/kg 
Sulfide. ........................... 200 U mg/kg 
Cyanide, Total..................... 3.7 U mg/kg 
Hexavalent Chromlun (CW~)......... 
Total Dissolvqd Solids...... ....... 
Total suspended solids...... ....... 
X Solids ........................... 92.6 X 

8.08 phunit 

8.0 W k g  
200 U mg/kg 
3.8 U mg/kg 

89.6 x 

7.77 phunit 

9.0 mg/kg 
200 U mgikg 
3.6 U mg/kg 

93.1 % 



RFU Batch ID: BH87-881-003 BH87-881-004 BH87-881-005 
SP028713BR Customer ID: SPO28708UC SP028711 CT 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03... .................. 
Chloride........ ................... 
Sulfate.. .......................... 
pH 8.53 phunit 7.86 phwit 8.20 phunit 
Fluoride.. ......................... 
N i  t rate-Ni t r i t e -M i  trogen.. 12 m / k g  3.0 mg/kg 2.0 U mg/kg 
Sulf ide 200 U w / k g  200 U mg/kg 200 U mg/kg 
Cyanide, Total..................... 3.9 U mg/kg 3.8 U mg/kg 3.7 U mg/kg 
Hexavalent Chromiun (Cr*6) ......... 
Total Oissolved Solids............. 
Total Suspended Sotids ............. 
X Solids........................... 86.3 x 88.9 x 92.4 x 

................................. 
......... 

............................ 

........................................................................................................................... 
Sanple Informetion 

RFU Batch ID: BH87-881-002 BH87-881-008 BH87-881-009 
Customer ID: SP038711DH SPO38713CT SP038716BR 

Matrix: Soi l  Soi 1 Soi t ........................................................................................................................... 
Inorganics 

C O S  as CaCp3 ..................... 
HC03- as CaC03... .................. 
Chloride... ........................ 
sul fa te ............................. 
pn................................. 4.76 phlrnit 
Fluoride....... .................... 
N i  trate-Nitrite-Nitrogun.. ......... 200 W k g  
Sulfide... ......................... 200 U mg/kg 
Cyanide, Total............... ...... 3.7 U -/kg 
Hexavalent Chrcmiun (Cr+6). ........ 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Sol i  ds........................... 92.3 x 

8.63 phunit 

186 mg/kg 
200 U mg/kg 
6.1 U mg/kg 

82.4 X 

8.17 phunit 

260 w / k g  
200 U mg/kg 
6.0 U mg/kg 

84.2 x 



C03= as CaC03. .................... 
HC03- as Ceca..... ................ 
Chloride... ........................ 
Sulfate............ ................ 
pH ................................. 
Fluoride........................... 

7.51 phuni t 

N i t ra te -N i t r i t e -N i t rog  en........... 
Sulfide........... ................. 
Cyanide, Total..................... 
Hexavalent Chromiun (Cr+6). ........ 
Total Dissolved Solids............. 
Total Suspended Sol i  ds............. . 
X Solids ........................... 82.7 x 

4.0 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

6.15 phunit 

200 U mg/kg 
8.7 W k g  , 

92.8 x 

7.67 phunit 

5.0 m/kg  
200 U mg/kg 
3.6  U mg/kg 

93.8 % 

- .  
........................................................................................................................... 
Sanple Information 

RFU Batch ID: BH87-881-021 81187-881-026 EH87-881-027 
SP048712DH SP048715FS Customer ID: SPO48707DH 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride....... .................... 
Sulfate ............................ 
pn.............................. ... 8.41 
Fluoride... ........................ 
Ni t ra te -N i t r i t e -N i t r  wan........... 5.0 
Sulfi de............................ 200 u 
Cyanide, Total..................... 3.8 u 
Hexavalent Chromim ( C W ~ ) . . . . . . . . .  
Total Dissolved .Solids... .......... 
Total Suspended Solids.......... ... 
X Solids........................... 87.5 x 

6.50 Dhuni t 

361 w / k g  
200 U mg/kg 
4.0 U mg/kg 

81.7 X 

7.09 ohwi t 

142 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.4 x 



r 

3 

0 -  

RFU Batch ID:  BH87-881-028 81187-881-029 BH87-881-030 
Customer I D :  SPO48717DH SP0487200H SPO48722DH 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaCa..... ................ 
HC03- as CaC03...... ............... 
Chloride.. ......................... 
Sulfate............. ............... 
pH ................................. 
Fluoride............ ............... 
Ni t ra te -N i t r i t e -N i t r  wen........... 
Sulfide............................ 
Cyanide, Total..................... 
Hexavalent Chraniun (Cr+6).. ....... 
Total Dissolved Solids............. 
Total Suspended Sol ids ............. 
X Solids. .......................... 

7.45 phunit 

14 w / k g  
200 U mg/kg 
4.1 U mg/kg 

82.9 X 

7.33 phunit 

101 w/kg  
200 U mg/kg 
4.0 U mg/kg 

84.2 x 

7.36 phunit 

79 w / k g  
200 U mg/kg 
4.2  U mg/kg 

81.1 x 

......................................................................................................... 
Sample Information 

............... 

RFU Batch ID:  BH87-881-031 BH87-881-032 BH87-881-033 
Customcr ID: SPO48725DH SPO48727DH SP048730DH 

Matrix: Soi l  Soi 1 Soi L ............................................................................................................................ 
lnorganics 

C03= as CaC03 ..................... 
H C a -  as CaCa....... .............. 
Chloride ........................... 
Sulfate ............................ 
pn.................................. 7.79 phunit 
Fluoride........................... 
N i t rate-N i t r i te-Ni t rog.n.. ......... 13 W k g  
Sulfide. ........................... 200 U mg/kg 
Cyanide, Total. ..i ................. 3.9  U mg/kg 
Hexavalent Chraniun (Cr+6)......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids... ........................ 87.2 x 

8.00 phunit 

2.0 U mg/kg 
200 U mg/kg 
3.8 U mg/kg 

88.4 x 

8.13 phunit 

2.0 m/kg  
200 U mg/kg 
3.8 U mg/kg 

87.8 r. 
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Senple l n f o m t i o n  
........................................................................................................................... 

BH87-881-054 BH87-881-055 RFU Batch ID: 61187-881-044 
Custaner ID: SP048TJZDH SP058702DH SP058704DH 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

CO3= as CaC a..................... 
HC03- as Ceca... .................. 
Chloride................... ........ 
Sulfate..................... ....... 
pn................................. 7.27 
Fluoride..... ...................... 
Ni t ra te -N i t r i t e -N i t rog  en........... 25 
Sul f ide 200 u 
Cyanide, Total 4 .3  u 
Hexavalent Chromiun (Cr+6).. ....... 
Total Dissolved Solids.. ........... 
Total Suspended Solids ............. 
X Solids... 79.3 

............................ ..................... 

........................ 

6.70 phunit 

8.0 mg/kg 
200 U mg/kg 
5.3 mg/kg 

89.0 x 

6.30 dwni t 

2.0 U mg/kg 
200 U mg/kg 
4.1 U mg/kg 

83.0 % 

........................................................................................................................... 
Sample Information 

# 

RFU Batch ID: 8H87-881-056 81187-881-058 BH87-881-059 
Customer ID:  SP058707DH SP058710DH SP058712DH 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate... ......................... 
pH................................. 7.60 
Fluoride........................... 
N i t r a t e - N i t r i t e - N i t r  wen........... 9.0 
Sulfide. ........................... 200 u 
Cyanide, Total...- .................. 3.7 u 
Hexavalent Chranlun (CW~)......... 
Total Dissolved solids............. 
Total Suspmded Sol ids ............. 
X Sol i  ds........................... 89.9 

8.50 phunit 

345 mg/kg 
200 U mg/kg 
3.6 U mg/kg 

92.6 % 

8.60 phunit 

705 mg/kg 
200 U mg/kg 
4.2 U mg/kg 

79.6 x 



RFY Batch ID :  BH87-881-060 8187-881-035 BH87-881-036 
Customer ID: SP058716DH SPO68702FS SP0687080H 

Matrix: Soil Soi 1 Soi 1 ........................................................................................................................... 
I norgani cs 

C03= as CaC03 ..................... 
HC03- as CaC03... .................. 
Chloride........ ................... 
Sulfate.......... .................. 
pH. ................................ 
Fluoride....... .................... 
Nitrate-Nitr i te-Nitrog en........... 
Sulfide... ......................... 
Cyanide, Total..................... 
Hexavalent Chromiun (Cr+6). ........ 
Total Oissolved Solids.. ........... 
Total Suspended Solids.. ........... 
X Solids. .......................... 81.1 x 

7.60 phunit 

1480 mg/kg 
200 U mg/kg 
6.2 u mg/kg 

8.33 phunit 

307 W k g  
200 U mg/kg 
4.1 U mg/kg 

81.3 x 

8.12 p h w i t  

22 mg/kg 
200 U mg/kg 
3.7 U mg/kg 

92.5 % 

........................................................................................................................... 
Sanple Information 

RFU Batch ID: 6187-881-037 BH87-881-038 BH87-881-039 
Customer ID: SPO68711DH SP068713DH SPO68716OH 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03.. ................... 
HC03- as CaC a..................... 
Chloride.. ......................... 
Sulfate................... ......... 
pn................................. 
Ftwride..................... ...... 
Nitrate-Nitr i te-Nt trogen.. ......... 
Sulfide............................ 
Cyanide, Total............. ........ 
Hexavalent Chromim (Crb) . . . . . . . . .  
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids.... ....................... 

8.62 phunit 

2.0 U mg/kg 
200 U mg/kg 
6.0 U mg/kg 

85.7 x 

8.88 phunit 

2.0 U mg/kg 
200 U mg/kg 
3.6 U mg/kg 

94.0 x 

9.00 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.7 U mg/kg 

91.7 % 
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Sanple Information 
........................................................................................................................... 

RFU Batch ID :  8187-881-040 
Custciner ID: SP06871BDH 

Matrix: So i l  

BH87-881-041 
SPO68721DH 
so i  1 

8H87-881-042 
SP068724DH 
Soi 1 ........................................................................................................................... 

Inorganics 

CO3= as CaCO3 ..................... 
H C 0 3 -  as Cam3 ..................... 
Chloride.. .............. i.......... 
Sulfate ............................ 
pli................. ................ 8.68 
F luor i  de........................... 
Ni t ra te -N i t r i t e -N i t rog  en........... 2.0 u 
Sulfide............................ 200 u 
Cyanide, Total..................... 4.1 u 
Hexavalent C h r a i u n  (Cr+6) ......... 
Total Dissolved Solids........ ..... 
Total Suspended Solids....,........ 
X Solids..... ...................... 83.0 

phuni t 8.70 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.1 U mg/kg 

x 82.2 x 

8.02 Munit 

2.0 U mg/kg 
200 U mg/kg 
4 . 0  U mg/kg 

85.0 x 

........................................................................................................................... 
Sanple Informat ion 

RFU Batch ID: BH87-881-043 
C u s t m r  ID: SPO68726OH 

Matrix: So i l  

e 

8181-881 -097 
SP078700DH 
Soi 1 

~1187-aai-09a 
SP078702DH 
Soi 1 ........................................................................................................................... 

Inorganics 

C030 as taco3 ..................... 
HC03- as CaCO)..................... 
Chlori de.......,................... 
Sulfate. ........................... 
pn................................. 8.34 
Fluor i  de........................... 
N i t r a t e - N i t r i  te-Mitrogan.. ......... 4.0 
Sulfide.... ........................ 200 u 
Cyanide, Total.................. ... 4.1 u 
Hexavalent Chraniun (Cr+6)..... .... 
Total  Dissolved Sol ids ............. 
Total Suspended Solids ............. 
X Solids............... ............ 83.2 

8.32 phunit 

2.0 U mg/kg 
200 U mg/kg 
4 . 0  U mg/kg 

85.0 x 

8.34 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.9 U mg/kg 

87.0 y. 



RFU Batch ID :  BH87-881-OPP BH87-881-100 BH87-881-101 
Customer ID:  SP078708FS SP078711OH SP078713DH 

Matrix: s o i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as Cat03 ..................... 
HC03- as Caca..................... 
Chloride.. ......................... 
Sulfate..................., ........ 
pH ................................. 7.98 phunit 7.70 phunir 7.78 phunit 
Fluor ide ........................... 
Sulfide............................ 200 U w / k g  200 U mg/kg 200 U mg/kg 
Cyanide, Total..................... 4.1 U w / k g  3.7 U mg/kg 4.0 U mg/kg 
Hexavalent Chruniun (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids..... ........ 
X Sol ids ........................... 81.7 X 91.7 X 84.5 x 

Ni t ra te -N i t r i te -N i t rogen ........... 2.0 w / k g  3.0 mg/kg 2.0 U mg/kg 

........................................................................................................................... 
Sanple Information 

RFU Batch ID :  BH87-881-107 8187-881-108 EH87-881-109 
Custanar ID: ~ ~ 0 7 8 7 1 6 0 ~  SP078718UT SP078721CT 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride........................... 
Sulfate. ........................... 
pH ................................. 
Fluoride.... ....................... 
N i t r a t e - N i t r i t e - N i t r  wen........... 
Sulfide.................... ........ 
Cyanide, Total........ ............. 
Hexavalent Chraniun (C-6). ........ 
Total Dissolved Solids........ ..... 
Total Suspended Solids ............. 
X Solids.. ......................... 

8.63 phunit 

150 mg/ks 
200 U mg/kg 
3.9 U mg/kg 

87.7 X 

8.71 phunit 

480 w / k g  
ZOO U mg/kg 
3.8 U mg/kg 

88.4 x 

8.34 phunit 

656 m / k g  
200 U mg/kg 
4.2 U mg/kg 

80.0 Y. 
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Sanple Information 

........................................................................................................................... 

RFU Batch ID: 8~87-881-110 BH87-881-111 BH87-881-006 
Customer ID: SP078723BR SPO78726DH SPO88703UC 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorgani cs 

Co)=  as CaC03 ..................... 
H C a -  as CaC03 ..................... 
Chloride........................... 
Sulfate............................ 
pn................................. 7.73 phunit 7.89 phunit 7.91 phunit 
Fluor ide ........................... 
Ni t ra te -N i t r i t e -N i t rog  en........... 58 mg/kg 2.0 mg/kg 511 mg/ kg 
Su l f ide  ............................ 200 U mg/kg 200 u mg/kg 200 U mg/kg 
Cyanide, Total..................... 4.3  U mg/kg 4.4 U mg/kg 3.7 U mg/kg 
Hexavalent Chromiun (Cr*6).. ....... 
Total Dissolved Solids............. 
Total Suspended Solids............. 
X Solids.................. ......... 7 9 . 0  x 77.5 x 91.4 x 

........................................................................................................................... 
Sanple Informat ion 

s 
BH87-881-023 RFU Batch ID: 8187-881-013 BH87-881-014 

Customer ID: SP088706CT SP088709BR SPO98706CT 
Matrix: So i l  Soi 1 Soi 1 .............................................................................................................. 

Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride..... ...................... 
Sulfate...... ...................... 
pn .................................. 
Fluoride.............. ............. 
N i  t rate-Ni tr i te-Ni trogen.. ......... 
Sulfide. ............................ 
Cyanide, Total...;.......... ....... 
Hexavalent Chraniun (Cr+6) ......... 
Total Dissolved Sol ids ............. 
Total Suspended Sol ids ............. 
X Solids.................. ......... 

8.32 phmit 

396 W k g  
200 U mg/kg 
3.7 U mg/kg 

91.3 x 

7.75 phuni t 

638 mg/kg 
200 u mg/kg 
3.8 u mg/kg 

88.3 x 

........... 

6.72 phunit 

82.1 x 
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Sanple Information 
........................................................................................................................... 

RFU Batch ID:  BH87-881-024 81187-881-071 BH87-881-087 
Customer ID :  SP0987088R SPl08700DH SPlO87017D 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC a..................... 
H C a -  as CaC03. .................... 
Chlor i  de........................... 
Sulfate ............................ 
pH ................................. 6.52 
Fluoride........................... 
N i t ra te -N i t r i t e -N i t rog  en........... 242 
Sulfide............................ 200 u 
Cyanide, Total... .................. 6.1 
Hexavalent Chrmiun (Cr*6)....... .. 
Total Dissolved Solids. ............ 
Total Suspended Solids............. 
X Sol ids ........................... 81.9 

8.09 

4.0 
200 u 
3.9 u 

86.6 

phuni t 7.87 

23 
200 u 
3.9 u 

x 86 .4  

phuni t 

x 

.................................................................................................................. 
Sanple Information 

RFU Batch ID: BH87-881-072 BH87-881-073 BH87-881-07C 
Customer ID: SP108702DH SP108704BR SP108705DH 

Matrix: Soi l  Soi 1 soi  I .................................................................................................................. 
I norganics 

C03= as CaC03 ..................... 
HC03- as Caca... . . . . . . . . . . . . . . . . . .  
Chloride ........................... 
Sulfate. ........................... 
pH ................................. 
Fluoride........................... 
N i t r a t e - N i t r i t e - N i t r  wen........... 
Sul f ide  ............................ 
Cyanide, Total..................... 
Hexavalent Chraaiua (Crb).. ....... 
Total Dissolved S o l i d  ............. 
Total Suspended Solids ............. 
X Sol i  ds........................... 

8.67 phunit 

15 mg/kg 
200 U mg/kg 
4.3 U mg/kg 

79.6 x 

8.47 phunit 

10 mg/kg 
200 U mg/kg 
4.2 U w / k g  

80.1 x 

8.56 phunit 

11 W k g  
200 U mg/kg 
4 . 2  U q / k g  

80.6 x 
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Sanple Information 
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RFU Batch ID :  BH87-881-075 
Customer ID :  SP108707DH 

Matrix: So i l  

81187-881 -077 
SP108711DH 
Soi 1 

BH87-881-078 
SP108713DH 
Soi 1 ........................................................................................................................... 

Inorganics 

C03= as CaCOS..................... 
HCm- as CaCOS..................... 
Chloride ........................... 
Sulfate. ........................... 
pH ................................. 8.35 phunit 
Fluor ide ........................... 
Ni t ra te -N i t r i t e -N i t rog  en........... 10 mg/kg 
Su l f ide  ............................ 200 U mg/kg 
Cyanide, Total ..................... 6.0 U mg/kg 
Hexavalent Chromiun (Cr+6). ........ 
Total Dissolved Solids... .......... 
Total Suspended Sol ids ............. 
X Sol i  ds........................... 83.9 x 

8.20 phunit 

12 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

85.0 x 

7.92 phunit 

14 mg/kg 
200 U mg/kg 
3.8  U mg/kg 

88.5 x 

........................................................................................................... 
Semple Informat ion 

# 

RFU Batch ID :  8187-881-079 BH87-881-086 BH87-881-088 
Customer ID:  SP108715DH SP108717DH SP1087190H 

Matrix: So i l  Soi 1 Soi 1 
........................................................................................................................... 
Inorganics 

C 0 3 ~  as CaC03. .................... 
HC03- as CaCOS....... .............. 
Chloride....... .................... 
Sul fa te  ............................ 
Fluoride...... ..................... pH ................................. 8.60 phunit 

N i t ra te -N i t r i te -N i t rogen ........... 26 mg/kg 
Su l f ide  ............................ 200 U mg/kg 
Cyanide, Total..................... 6.2 U mg/kg 
Hexavalent Chromiun (Cr+6).... . . . . . .  
Total Dissoived Solids ............. 
Total Suspended Solids ............. 
X Solids.. ......................... 80.5 x 

8-08 phwit 

16 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.6 x 

8.27 punit 

12 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.1 x 

c 



BH87-881-095 BH87-881-096 RFU Batch ID: BH87-881-089 
Customer IO: SPlO8721uT SP108n3DH SP1 O872CDH 

Matrix: Soil Soil Soi 1 ........................................................................................................................... 
Inorgani cs 

COS= as CaC03 ..................... 
HC03- as CaC03. .................... 
Chloride ........................... 
Sulfate. ........................... ................................. 8.44 phunit pH 8.16 phunit 8.58 phunit 
Fluoride... ........................ 
Nitrate-Nitrite-Nitrogen 1 1  mg/kg 10 W k g  13 mg/kg 
Sulfide 200 U mg/kg 200 U mg/kg 200 U mg/kg 
Cyanide, Total..................... 4.6 U mg/kg 3.9 U mg/kg 3.9 U mg/kg 
Hexavalent Chromiun (Cr+6) ......... 
Total Dissolved Solids............. 
Total Suspended Solids..... ........ 

........... ............................ 

X Solids ........................... 73.7 x 87.2 x 85.7 x 

........................................................................................................................... 
S m l e  Information 

8187-881-034 BH87-881-046 RFU Batch ID: BH87-881-045 
SP118711DH Customer IO: SP1187000.3 SP118708DH 

Matrix: Soil Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC a..................... 
Chloride............ ............... 
Sulfate.................. .......... 
pH......................... ........ 
Fluoride........................... 
Nitrate-Nitrite-Nitr wen........... 
Sulfide.................. .......... 
Cyanide, Total.. ................... 
Hexavalent Chromh (Cr+6).. ....... 
Total Dissolved Solids...... ....... 
Total suspended Solids ............. 
X Solids... ......................... 

6.20 phunit 

9.0 w/kg 
200 U mg/kg 
3.9 U mg/kg 

86.0 x 

7.79 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.6 x 

6.61 phuni t 

2.0 U mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.7 x 



RFU Batch I O :  8187-881-047 8187-881-048 BH87-881-049 
SP118716oH SP118719OH Customer IO: SP118714DH 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
lnorganics 

C03= as CaCO3 ..................... 
HC03- as CaC 0 3 . . . . . . . . . . . . . . . . . . . . .  
Chloride................. .......... 
Sulfate..................... ....... 
pH........ ......................... 
Fluor ide ........................... 
Ni t ra te -N i t r i t e -N i t rog  en........... 
Sul f ide  ............................ 
Cyanide, Total..................... 
Hexavalent Chraniun (Cr*6) ......... 
Total Dissolved Solids.... ......... 
Total Suspended Sol ids ............. 
X Solids... ........................ 

6.97 phunit 

2.0 U W k g  
200 U mg/kg 
19 I w / k g  

80.8 x 

7.47 phunit 

3.0 w / k g  
200 U mg/kg 
4.2 U mg/kg 

7v.7 x 

7.31 phuni t 

10 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.6 x 

........................................................................................................................... 
Sample Informat ion 

# 

RFU Batch I O :  BH87-881-050 EH87-881-051 BH87-881-052 
SP118724OH SP118726OH Custaner I O :  SP11872lOH 

Matrix: So i l  Soi 1 Soi 1 
........................................................................................................................... 
I norgani cs 

C03= as CaC03 ..................... 
HC03- as CaCO3......... ............ 
Chloride.....................,..... 
Sulfate.......... .................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F 1 uor ide.. ......................... 
N i  t rate-Ni tr i te-Nitrogen.. ......... 
Sulfide. ........................... 
Cyanide, Total.... .................. 
Hexavalent Chromiun (Crb). ........ 
Total Dissolved Solids ............. 
Total Suspended Solids... .......... 
X Sotids ........................... 

7.66 phunit 

1 1  w / k g  
200 U mg/kg 
3.8 U w / k g  

88.2 x 

7.82 phunit 

10 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.9 x 

7.76 phunit 

12 mg/kg 
200 U mg/kg 
4 . 0  U mg/kg 

84.7 % 



RFU Batch ID :  8187-881-061 8187-881 -080 BH87-881-062 
Customer ID: SP118729OH SP12870009 SP128700UC 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
lnorgani cs 

C03= as CaC03 ..................... 
HC03- as CaC03. .................... 
Chloride.... ....................... 
Sulfate.......................... .. 
pH..... ............................ 
Fluoride. .......................... 
Ni t ra te-Ni t r i te-Ni t rogen ........... 
Sulfide... ......................... 
Cyanide, Total-.................... 
Hexavalent Chromiun (CW~)........ . 
Total Dissolved Solids ............. 
Total Suspended Sol i  ds............. 
X Solids. .......................... 

7.60 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.8 x 

8.17 phunit 

3.0 .mg/kg 
200 U mg/kg 
4.0 U mg/kg 

84.6 x 

7.83 phunit 

2.0 U mg/kg 
200 u mg/kg 
4.0 U mg/kg 

85.9 x 

........................................................................................................................... 
Sanple Information J 

RFU Batch I D :  BH87-881-081 8187-881-069 BH87-881-070 
Customer I D :  SP12870916 SP12871601 SP128719DH 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03-  as CaC a..................... 
Chloride.... ....................... 
Sulfate. ........................... 
pw.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.37, 
Fluoride....................... .... 
Ni t ra te -N i t r i t e -N i t r  wen........... 3.0 
Sulfide. ........................... 200 u 
Cyanide, Total..................... 4.0 U 
Hexavalent Chraniw (Cr+6). ........ 
Total Dissolved Sol ids ............. 
Total Suspended Solids ............. 
X Solids........................... 84.2 

@ m i  t 8.16 

3.0 
200 u 
4.1 u 

x 82.7 

phuni t 8.26 

2.0 u 
200 u 
4 . 2  u 

x 80.5 
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Sanple Information 

........................................................................................................................... 

RFU Batch I O :  BH87-881-082 
Custaner ID :  SP128721DH 

Matrix: So i l  

BH87-881-063 
SPl28n4DH 
Soi 1 

BH87-881-064 
SP 1 28R6D H 
so i  1 ........................................................................................................................... 

Inorganics 

C03= as CaC03.. ................... 
HC03- as CaC03......... ............ 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 
Fluor ide ........................... 
Ni t ra te -N i t r i te -N i t rogen ........... 
Sul f ide  ............................ 
Cyanide, Total.... ................. 
Hexavalent Chromiun (Cr*6) ......... 
Total Oissolved solids............. 
Total Suspended solids... .......... 
X Solids. .......................... 

8.32 phunit 

4.0 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.5 x 

8.28 phunit 

8-0  W/kg 
200 U mg/kg 
3.8 U mg/kg 

88.2 x 

8.36 phunit 

35 w / k g  
200 U mg/kg 
4.1 U mg/kg 

83.4 x 

........................................................................................................................... 
Sample Informat ion 

e 
BH87-881-091 RFU Batch I D :  BH87-881-085 BH87-881-090 

Customer ID: SPl2872POH SPl28731DH SP128734OH 
Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 

Inorganics 

C03= as CaCO3.. ................... 
HCO3- as CaCO3. .................... 
Chlor i  de........................... 
Sulfate.. .......................... 
pH................................. 
Fluoride........................... 
N i t r a t e - N i t r i t e - N i t r  ogen........... 
Sul f ide  ............................ 
Cyanide, Total. .................... 
Hexavalent Chraniun (CP~). . . . . . . . .  
Total Dissolved Sol ids ............. 
Total suspended so l ids  ............. 
X Sol i  ds........................... 

7.67 phunit 

1 1  m/kg  
200 U mg/kg 
4.0 U mg/kg 

84.9 x 

7.75 phunit 

3.0 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

83.2 x 

7.89 phunit 

21 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

83.5 x 



RFU Batch ID: 8187-881-092 
Customer ID: SP128739DH 

Matrix: Soi l  

BH87-881.093 
SP128741DH 
soi 1 

BH87-881-063 
SP138701CT 
Soi 1 ........................................................................................................................... 

Inorganics 

C031 as CaCO3. .................... 
H C a -  as CaCa.............. ....... 
Chlori de........................... 
Sulfate............................ 
pH.... ............................. 7 . n  phwit 
Fluoride... ........................ 
Ni t ra te -N i t r i t e -N i t rog  en........... 2.0 u mg/kg 
Sul f ide ............................ 200 U mg/kg 
Cyanide, Total ..................... 3.8 u mg/kg 
Hexavalent Chrmiun (Cr+6) ......... 
Total Dissolved Solids............. 
Total Suspended Solids............. 
X Solids ........................... 87.8 x 

7.87 phunit 

3.0 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.7 x 

8.07 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.0 U mg/kg 

85.4 % 

........................................................................................................................... 
Sample Information 

RFY Batch ID: BH87-881-064 BH87-881-065 BH87-881-067 
Customer ID :  SP1387038R SP138706DH SP138709OH 

Matrix: Soi l  Soi 1 Soi 1 ........................................................................................................................... 
fnorganics 

C03= as CaC03 ..................... 
HC03- as Caca... . . . . . . . . . . . . . . . . . .  
Chloride.. ......................... 
Sulfate............................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.96 . phunit 
Fluoride ........................... 
Nitrate-Nitr i te-Ni t rogen. .......... 4.0 W k g  
Sul f ide ............................ 200 .u mg/kg 
Cyanide, lotat..................... 3.9 u mg/kg 
Hexavalent Chramiun (Cr*6). ........ 
Total Dissolved Sol ids ............. 
Total Suspended Solids. ............ 
X Solids. ........................... 87.3 x 

8.01 phuni t 

2.0 u mg/kg 
200 U mg/kg 
3.9 U mg/kg 

87.8 x 

7.84 phunit 

21 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

85.4 % 



I 

BH87-881-066 BH87-881-094 RFU Batch I O :  81187-881-068 
Custaner ID: SP138711DH SP13876DUP SP148702CT 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.34 
Fluor ide ........................... 
N i  t ra te -N i  t r i  te-Ni  trogen.. ......... 2.0 u 
Sulfide............................ 200 u 
Cyanide, Total..................... 3.9 u 
Hexavalent Chromiun (Cr+6) ......... 
Total Oissolved Solids....... ...... 
Total Suspended Solids............. 
X Solids ........................... 87.1 

7.92 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.8 U mg/kg 

7.83 buni t 

25 1 mg/kg 
200 U mg/kg 
4 . 0  U mg/kg 

88.1 x 83.9 x 

........................................................................................................................... 
Sample Informetion 

RFU Batch ID :  BH87-881-102 
Custaner ID: SP148704BR 

Matrix: So i l  

e 
BH87-881-105 BH87-881-103 
SP15870080 
Soi 1 Soi L 

SP 158702DH 

........................................................................................................................... 
Inorgani cs 

CO3= as CaC03......... ............ 
HC03- as CaC03 ..................... 
Chloride.... ....................... 
Sulfate.... ........................ 
pH........ ......................... 
Fluoride.................. ......... 
Ni t ra te -N i t r i t e -N i t rogen  ........... 
Sul f ide  ............................ 
Cyanide, Total............. ........ 
Hexavalent Chraniun (Crb)......... 
Total Dissolved So l ids  ............. 
Total Suspended Solids.  ............ 
X Sol i  ds........................... 

7 . n  phunit 

220 w / k g  
200 U mg/kg 
4.1 U mg/kg 

83.3 x 

8.09 phunit 

3.0 m/kg  
200 U mg/kg 
4.2 U mg/kg 

80.5 x 

7.93 phunit 

20 W k g  
200 U mg/kg 
3.6  U mg/kg 

93.8 y. 



a-  SOLAR POMD BOREHOLE SAMPLES 
I MORGAM I C  

DATA SUMMARY REPORT 
========a=aax=xs=OI===ana==a===a=a=========a===========aaaa=a=a~=aax=axnaaa======aa==aaa===aaa========--------------------- ..................... 
RFU Batch M h r :  Client:  ROCYMLL (ROCKY FLATS) Page: 18 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: BH87-881-104 BH87-881-106 BH87-881-112 
Customer ID: SP158708DH SP158710DH SP158712UT 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
I norganics 

C03= as t a c m . . . . . . . . . . . . . . . . . . . . .  
HC03- as t a c o .  .................... 
Chloride ........................... 
Sulfate ............................ 
pH..... ............................ 
Fluoride. .......................... 
Ni t ra te-Ni t r i te-Mi t rog en........... 
Sulf ide ............................ 
Cyanide, Total.. ................... 
Hexavalent Chraniun (Cr+6) ......... 

I Total Dissolved Solids ............. 
Total Suspended Solids. ............ 
X Solids.................. ......... 

8.24 phunit 

2.0 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.2 x 

8.09 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.0  U mg/kg 

85.1 x 

8.04 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.2 x 

........................................................................................................................... 
Senple Information 

RFU Batch ID: 8167-881-113 BH87-881- 114 BH87-881-120 
Custaner ID: SP158714CT SP158717BR SP 168702F S 

Matrix: Soi l  soi  1 Soi 1 
........................................................................................................................... 
Inorganics 

C03= as CaCOS..... ................ 
HCm- as CaCm....... .............. 
Chloride.......... ................. 
Sulfate.................. .......... 
pH.. ............................... 
Fluoride. .......................... 
Mi t ra te -N i t r i t e -Y i t r  m........... 
Sulfide........................ .... 
Cyanide, Total...-.................. 
Hexavalent Chraniun (Cr+b). . . . . . .  .. 
Total Dissolved Solids ............. 
Total Suspended Solids......... .... 
X Solids............ ............... 

8.33 . phunit 

4.0 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

84.5 x 

8.45 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.1 U mg/kg 

83.2 x 

9 .3  phuni t 

11 w / k g  
200 U mg/kg 

0.16 U mg/kg 

77.6 x 



I 

- 

e- 
RFU Batch ID: BH87-881-121 8187-881-122 8H87-881-123 
Customer ID: SP168708UC SP16871 OCT SP168711BR 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
nCo3- as Cat03 ..................... 
Chloride.. ......................... 
Sulfate............... ............. 
pn........... ...................... 8.3 
Fluoride.......... ................. 
Ni t ra te -N i t r i te -N i t rogen ........... 12 
Sul f ide  ............................ 200 u 
Cyanide, Total ..................... 0.14 u 
Hexavalent Chromiun (Cr*6) ......... 
Total Oissolved Solids............. 
Total Suspended Solids............. 
x solids........................... 85.1 x 

8.4 phuni t 

3.0 .mg/kg 
200 U mg/kg 

0.14 U mg/kg 

85.7 x 

8.5 phunit 

2.0 U mg/kg 
200 U mg/kg 

0.14 U mg/kg 

8 6 . 4  x 



r 

- 

RFW Batch ID .................... 
8608-052-025 
8608-052-029 
8608-056-035 
8609-022-020 
8609-022-023 
8609-022-026 
8609-022-029 
8609-022-032 
8609-022-03s 
8609-022-008 
8609-022-002 
8609-022-005 
8609-022-011 
8609-022-014 
8609-022-017 

Customer ID Laboratory ID .................... .................... 
(2188608860 
C188608861 
C188608862 
C208609860 
C208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 



I 

-4 

I 

YSOLAR POND CORE SAMPLES 
I MORGAN 1 C 

DATA SUMMARY REPORT 
¶ ¶ ¶ ¶ ¶ ~ ¶ ¶ 3 ¶ ¶ ¶ ¶ ¶ 5 ¶ 5 8 1 X X X ~ ~ ~ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ a ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ~ ¶ ¶ ~ ~ 5 ~ ¶ ¶ ¶ ~ ¶ ¶ 5 ¶ ¶ 8 ¶ 8 5 ~ ¶ 8 ~ ¶ 5 ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ~ a ~ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ~ ¶ ¶ ¶ ~ ~ ¶ a ¶ ~ - -  ----¶-----a ---E---- ----- 
RFU Batch N h r :  Cl ient :  ROCKUELL (ROCKY FLATS) Page: 1 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: 8608-052-025 8608-052- 029 8608-056-035 
Customer ID: C188608860 c188608861 C188608862 

Matrix: s o i l  Soi 1 S o i  1 ........................................................................................................................... 
I norgani cs 

22.9 mg/kg 

2.5 U mg/kg 
MA 

COS. as CaC03. .................... NR 
HC03- as CaCOS ..................... NR 
Chloride......... .................. 12 w / k g  . 
Sulfate..................... ....... 250 mg/kg 
pH ................................. 
Fluoride............ ............... 
Ni t ra te -N i t r i t e -N i t rog  en........... 49.8 mg/kg 42.5 mg/kg 
Su l f ide  ............................ 
Cyanide, Total 2.5 U mg/kg 2.5 U mg/kg 
Hexavalent Chromiun (Cr+6) ......... MA NA 
Total Dissolved s o l i  ds............. MA 
Total Suspended Sol ids ............. MA 
X Solids ........................... 86 X '  83 x a7 y. 

..................... 

........................................................................................................................... 
Senple Information 

RFU Batch ID :  8609-022-020 
Customer ID :  C208609860 

Matrix: So i l  

8609-022-023 8609-022-026 
C208609861 CZ08609E.52 
Soi 1 Soi 1 

........................................................................................................................... 
Inorganics 

COS- as CaCa............. ........ 
HC03- as CaC03 ..................... 
Chloride... ........................ 
Sui fate.. .......................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fluoride......................... .. 
N i t r a t e - N i t r i t e - N i t r  men........... 

Cyanide, Total..................... 
Hexavalent ChranirrP ( C r b ) . . . . . . . . .  
Total Dissolved Solids.. ........... 
Total Suspended Sol ids ....... :.. ... 
X Solids.......................... . 

suifr de............................ 
20.0 U mg/kg 

0.5 U mg/kg 

90 x 

20.0 U mg/kg 

0.5 U mg/kg 
MA 

85 x 

20 .0  U mg/kg 

0 .5  U mg/kg 
NA 

a3 x 



I 

i 

0 -  

RFU Batch ID :  8609-022-029 8609-022-032 8609-022-035 
Customer ID :  (3228609860 C228609861 C228609862 

Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 
lnorganics 

C03= as CaC03. .................... 
HC03- as CaC03 ..................... 
Chloride..................... ...... 
Sulfate............................ 
pH......... ........................ 
Fluoride.. ......................... 
Ni t ra te -N i t r i te -N i t rogen ........... 
Sulfide. ........................... 
Cyanide, Total...............:..... 
Hexavalent Chraniun (Cr+6) ......... 
Total Dissolved Solids............. 
Total Suspended Solids. ............ 
X Solids. .......................... 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

85 x 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

a4 x 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

81 x 

RFU Batch IO: 8609-022-008 
Custamr ID:  C258608860 

Matrix: So i l  

8609- 022 - 002 
C258608861 
Soi 1 

8609-022-005 
C258608862 
Soi 1 

........................................................................................................................... 
Inorgani cs 

C03= as CaC03........ ............. 
HC03- as CaC03 ..................... 
Chloride...... ..................... 
Sulfate................ ............ 
pH........ ......................... 
Fluoride........................... 
N i t r a t e - N i t r i t e - N f t r  ogan........... 
Sulf i  de............................ 
Cyanide, Total..................... 
Hexavalent Chrcinfm (Cr+6)........ . 
Total Dissolved Solids ............. 
Total Suspended Solids.......... ... 
X Solids............................ 

0.5 U mg/kg 

89 x 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

23.0 mg/kg 

0.5 NA U mg/kg 

83 x 85 % 



a -  
RFU Batch ID :  8609-022-011 8609-022-014 8609-022-017 

C278609862 Customer ID :  C278609860 C278609861 
Matrix: So i l  Soi 1 Soi 1 ........................................................................................................................... 

lnorganics 

C03= as CaC03 ..................... 
H C a -  as CaCa ..................... 
Chloride ........................... 
Sulfate.......................... .. 
p H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fluoride..... ...................... 
Nitrate-Nitrite-Nitrogen.... ....... 
Sul f ide  ............................ 
Cyanide, Total..................... 
Hexavalent Chromiun (Cr*6). ........ 
Total Dissolved Sol ids ............. 
Total Suspended Solids. ............ 
X Solids........................... 

0.5 U mg/kg 
NA 

93 X 

94 %!/kg 

0.5 U mg/kg 
NA 

79 X 

113 w / k g  

0.5 U mg/kg 
NA 

a4 X 



METALS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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87-881-010 
87-881-011 
87-881-012 
87-881-001 
87-881-007 
87-881-015 
87-881-016 
87-881-017 
87-881-057 
87-881-003 
87-881-004 
87-881-005 
87-881-002 
87-881-008 
87-881-009 
87-881-020 
87-88 1-018 
87-881-019 
87-881-021 
87-881-026 
87-881-027 
87-881-028 
87-881-029 
87-881-030 
87-881-031 
87-881-032 
87-881-033 
87-88 1-044 
87-881-054 
87-88 1-055 
87-881-056 
87-881-058 
87-881-059 
87-881-060 
87-881-035 
87-881-036 
87-881-037 
87-881-038 
87-88 1-039 
87-881-040 
87-881-041 
87-881-042 
87 -88 1-043 
87-881-097 
87-881-098 
87-881-099 
87-881-100 
87-881-101 
87-881-107 
87-881-108 
87-881-109 

SP018700FS 
SPO 18 7 04DH 
SP018705DH 
SPO 18 7 1 1 D H  
SP018713DH 
S PO 18 7 16BR 
SPO 18 7 2 1 D H  
SP018723DH 
SP02870008 
SP02 87 08UC 
S PO 2 8 7 11CT 
SP028713BR 
S PO 3 8 7 1 1 D H  
SP038713CT 
SP038716BR 
SP04 8 7 004 D 
S PO4 8 7 0 2 DH 
SP04 8 7 04 DH 
S PO 4 8 7 07 DH 
SP048712DH . 
SP04 8 7 15FS 
S PO 4 8 7 17  DH 
SP048720DH 
SP04 8 7 2 2 DH 
S PO 4 8 7 2 5 DH 
S PO 4 8 7 2 7 DH 
S PO 4 8 7 3 ODH 
S PO 4 8 7 3 2 DH 
SP058702DH 
S PO 5 8 7 0 4 DH 
SP058 7 07 DH 
SP058710DH 
SP058712DH 
SP058716DH 
SP068702FS 
S PO 6 8 7 0 8 DH 
SP068711DH 
S PO 6 8 7 1 3 DH 
SP068716DH 
SP068718DH 
SP068721DH 
SP068724DH 
SP068726DH 
SP078700DH 
SP078 7 02 DH 
SP078708FS 
SP078711DH 
SP07 8 7 13  DH 
SP078 7 16DH 
SP078718WT 
SP078721CT 



RFW Batch  I D  Customer I D  Laboratory I D  

BH87-881-110 
BH 8 7 - 8 8 1 - 1 1 1 
BH87-881-006 
BH87-881-013 
BH 8 7 - 8 8 1 - 0 1 4 
BH87 -8 8 1-02 3 
BH8 7 -8 8 1 - 0 2 4 
BH8 7 -8 8 1 - 07 1 
BH87-881-087 
BH87 -8 8 1-07 2 
BH87-881-073 
BH8 7 - 8 8 1 - 0 7 4 
BH8 7 -8 8 1-07 5 
BH8 7 -8 8 1-07 7 
BH8 7 -8 8 1-07 8 
BH8 7 -8 8 1-07 9 
BH8 7 -8 8 1-08 6 
BH87 -88 1-08 8 
BH8 7 - 8 8 1 - 0 8 9 
BH87 -8 8 1-09 5 
BH8 7 -8 8 1 - 0 9 6 
BH87 -8 8 1-04 5 
BH8 7 - 8 8 1 - 0 3 4 
BH8 7 - 8 8 1 - 0 4 6 
BH8 7 - 8 8 1 - 0 4 7 
BH8 7 -8 8 1 - 0 4 8 
BH8 7 -8 8 1 - 04 9 
BH8 7 -8 8 1- 05 0 
BH8 7 -8 8 1 - 05 1 
BH87 -8 8 1-052 
BH87-881-061 
BH87-881-080 
BH8 7 -8 8 1-08 1 
BH87-881-069 
BH87-881-070 
BH87-881-082 
BH87 -8 8 1-08 3 
BH87-88 1-084 
BH87-88 1-085 
BH8 7 -8 8 1-09 0 
BH8 7 -8 8 1 - 09 1 
BH8 7 -8 8 1 - 09 2 
BH8 7 -8 8 1-09 3 
BH87-881-062 
BH8 7 - 8 8 1 - 0 6 3 
BH8 7 -8 8 1-06 4 
BH8 7 -8 8 1 - 0 6 5 
BH87-881-067 
BH87 -8 8 1-0 6 8 
BH87-881-066 
BH8 7 -8 8 1-09 4 

SP078723BR 
SP078726DH 
SPO88703UC 
SP088706CT 
SP088709BR 
SP098706CT 
SP098708BR 
S P108 7 0 ODH 
SP1087017D 
SP10 8 7 02 DH 
SP108704BR 
S P 1 0  8 7 0 5 DH 
S P 1 0  8 7 0 7 DH 
SP108711DH 
S P10 8 7 1 3  DH 
SP108715DH 
S P 1 0  8 7 17  DH 
SP108719DH 
SP1087 2 1WT 
SP108723DH 
SP108724DH 
SP11870008 
S P118 7 0 8 DH 
SP118711DH 
SP118714DH 
SP118716DH 
SP118719DH 
SP118721DH 
S P118 7 2 4 DH 
SP118 7 2 6DH 
SP118 7 2 9 DH 
SP12870009 
SP12870916 
SP12 8 7 16DH 
SP12 8 7 19  DH 
SP12 8 7 2 1 D H  
SP128724DH 
SP12 8 7 2 6 DH 
SP128729DH 
SP128731DH 
SP12873 4DH 
SP12 8 7 3 9DH 
SP128741DH 
SP13 8 7 0 OUC 
S P13 8 7 0 1CT 
SP13 87 03 BR 
SP13 87 06DH 
S P 1 3 8 7 0 9 DH 
SP13 8 7 1 1 D H  
SP13 8 7 6DUP 
SP148702CT 



BH8 7 -8 8 1- 10 2 
BH87-881-105 
BH87-881-106 
BH8 7 -8 8 1- 10 3 
BH87-881-104 
BH8 7 -8 8 1 - 11 2 
BH87-881-113 
BH8 7 - 8 8 1 - 1 1 4 
BH87-881-120 
BH8 7 -8 8 1- 12 1 
BH87-88 1-12 2 
BH87 -8 8 1- 12 3 

SP148704BR 
SP1587008D 
S P158 7 0 1 ODH 
SP15 8 7 02 DH 
S P158 7 0 8 DH 
SP1587 12WT 
SP158714CT 
SP158717BR 
SP168 7 02 FS 
SP168 7 08UC 
SP168710CT 
SP168711BR 



B H ~ ~ - ~ ~ - o o I  RFU Batch I D :  BH87-881-010 e ~ 8 7 - 8 8 i - o i i  BHW-881-012 
Customer ID :  SPO187DOPS SPOl87WH SPO18705OH SPO18711OH 

Units: MC/KG MG/KG MWKC M W K C  
Matrix: So i l  Soi 1 Soi 1 Soi 1 

........................................................................................................................... 
Metals 

S i l ve r  (Ag), t o t a l  .............. 
A l u n i m  (At), total.............. 
Arsenic (As), total...... ........ 
Bariun (Ba), t o t a l  .............. 
Bery l l i un  (Be), total.............. 
Calciun (Ca), total....... ....... 
Cadniun (Cd), total.............. 
C o b a l t  ( to ) ,  total.............. 
Chraniun (Cr ) ,  total... ........... 
Cesiun (Cs), total.............. 
Copper (CUI,  total.............. 
Iron (Fe), total.............. 
Mercury (Hg), totat.............. 
Potassiun (K 1, t o t a l  .............. 
L i t h i u n  (L i ) ,  t o t a l  .............. 
Magnesiun (Wg), t o t a l  .............. 
Manganese (Mn), total.............. 
Molybdenun(Wo), t o t a l  .............. 
Sodim (Na), total.............. 
Nickel ( N i ) ,  total.............. 
Lead (Pb), total....... ....... 
Antimony (Sb), total.............. 
Seleniun (Se), total.............. 
S t r o n t i u n  ( S r ) ,  total.............. 
Tha l l iun  (111, total.............. 
Vanadiun ( V  1, t o t a l  .............. 
Z i n c  (Ln), total...... ........ 

5.2183 U 
13441 .W61 

2.3 
107.6959 

2.6092 U 
8663.5840 

3.7415 
15.7480 
20.6220 

13.5360 
15797.1162 

2500 

2731 .to29 
178.5722 

0.2 u 

100 u 

15.1056 U 
1441.9014 u 

25.4049 U 
27 

2.6804 

32.2200 

42.4262 
61.4135 

1.0 u 

5.6303 U 

5.1917 U 
14499.5586 

3.4 
89.9049 

2.5959 U 
14408.601 6 

2.3606 
15.0287 U 
16.2380 

10.8796 
14220.4219 

2300 

2800.971 7 
197.14% 

0.2 u 

100 u 

15.0287 U 
1434.5581 u 

25.2755 U 
21 

4 . 3 m  

53.3212 

52.5696 
53.9971 

1.0 u 

5.6016 U 

5.1106 U 
30899.3340 

6.5 
113.W77 

2.6139 
5114.8237 

1.9635 
14.7939 
27.85 78 

8.6855 
23225.9844 

3600 

2799.4729 
133.521 1 

0.2 u 

100 u 

14.7939 U 
1412.1476 U 

30.0541 
21 

4.2108 

32.6462 

71 .7669 
47.4883 

1.0 u 

5.5141 U 

4.3613 U 
9166.1162 

7.4 
53. 4015 
2.1807 U 

1636.61 06 
1.7961 

12.6249 U 
17.8371 

12.4920 
16421.0625 

0.2 u 
1000 u 
100 u 

1628.1650 
293.9701 

12.6249 U 
1269 A033 

24.1012 
8.2 

2.6602 
1.0 u .  

12.2673 

33.8276 
18.6090 

4.7056 U 
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Senple In fo rma t im  

........................................................................................................................... 

RFU Batch ID: BH87-881-007 8187-881-015 81187-881-016 BH87-881-017 
Customer I O :  SPO18715DH SP0187168R SPO18Rl OH SP018723DH 

Units: MG/KG W K G  MG/KG M W K G  
Matrix: So i l  Soi 1 Soi 1 Soi 1 

........................................................................................................................... 
Metals 

S i l ve r  (Ag), 
Aluninun ( A l ) ,  
Arsenic (As), 
Bar iun (Ea), 
Bery l l i un  (Be), 
Calciun (Ca), 
Caciniun (Cd), 
Cobalt (CO), 

Chrmiun (Cr ) ,  
Cesiun (Cs), 
Copper (Cu), 
1 ron (Fe), 
Mercury (Hg), 
Potaaaiun (K 1, 
Lithiun (L i ) ,  
Magnesiun (Mg), 
Manganese (Mn), 

Sodiun (No), 
Nickel ( N i ) ,  
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
Strontiun (Sr), 
Tha l l iun  (11). 
Vanadiun (v  1, 
Zinc (Zn), 

M O l Y b d c n m ( M O ) ,  

t o ta l .  ............. 
total.............. 
total.............. 
total.... .......... 
total.............. 
total.............. 
total.............. 
totat.............. 
total........ ...... 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total......;....... 
total.............. 
t o t a l  .............. 
total.............. 
total.............. 
total.............. 
total....... ....... 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 

4.8474 u 
8300.6621 

3.5 
94.8918 
2.4237 U 

2325.2 192 
2.2852 
14.0319 U 
6.3781 U 

6.9983 
9999.4541 

0.2 u 
1000 u 
100 u 

1584.5968 
407.8099 
14.0319 U 

1339.4077 
35.1599 

18 
2.4963 

21.0514 

36.021 8 
23.6002 

1.0 u 

5.2301 u 

5.5844 u 
5259.7290 

6.8 
32.9046 
2.7922 u 

1877.0740 
2.6807 

7.3479 
16.1653 U 

5.7342 
8543.2432 

0.2 u 
1000 u 
100 u 

1048.7197 
36.4304 
16.1653 U 

1543.0540 U 
27.1871 U 

18 
2.6676 

21.7427 

40.2989 
29.0552 

1.0 u 

6.0253 U 

5.5458 u 
7970.6274 

6.8 
76.5327 
2.7729 U 

3080.0342 
2.0249 
16.0537 U 
1 1 .0976 

12.1026 
14744.7764 

0.2 u 
1000 u 
100 u 

1499. 291 9 
156.70 15 
16.0537 U, 

1532.3992 U 
26.9994 U 

18 
2.4081 u 

1.0 u 

5.9837 u 
31.2728 

42.4520 
54.7891 

5.2244 U 
6848.45 I7 

2.1 
115.0266 
2.6122 U 

3331.5127 
1.9110 
15.1234 U 
3 1 .3304 

30.2858 
13805.7813 

o;2 u 
1000 u 
100 u 

1489.7839 
313.5940 
15.1234 U 

1643.5957 u 
39.4955 

15 
2.2685 U 

1.0 u 

5.6369 U 
34.2671 

30.9080 
51.1263 
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Sanple Informat ion 
........................................................................................................................... 

BH87-881-005 BH87-881-004 RFU Batch I O :  8187-881-057 81187-881 -003 
Customer I O :  SPO2870008 SPO28708uC SPO28711CT SP028713BR 

Matrix: So i l  Soi 1 Soi 1 Soi 1 
Units: MC/KC MC/KG M W K G  M W K G  ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
A l u n i n u n  ( A t ) ,  total.............. 
Arsenic (As), total . .  ............ 
Bariun (Be), t o t a l  .............. 
Bery l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), t o t a l  .............. 
Copper ( C U I ,  total.............. 
I roo (Fe), total.............. 
Mercury (Hg), total..... .......... 
Potassiun (K 1, total.............. 
L i t h i u n  (L i ) ,  total... ........... 
Magncsiun (Mg), t o t a l  .............. 
Manganese (Mn), t o t a l .  ............. 
Molybdenun(Mo), total........ ...... 
Sodiun (Ma), t o ta l .  ............. 
Lead (Pb), total....... ....... 
Antimony (Sb), total.............. 
Seleniun (Se), t o t a l  .............. 
Strontiun ( S r ) ,  t o ta l .  ............. 
Tha l l iun  ( T I ) ,  total........ ...... 
Vanediun ( V  1, t o t a l  .............. 
Zinc (Zn), total....... ....... 

Nickel ( N i l ,  t o t a l  .............. 

5.0167 U 

2.9 
76.3285 
2.5083 U 

18390.1 172 
2.3847 

9.7629 

7026.itm 

14.5219 U 

9.3165 
15042.7539 

1600 

2071.4199 
218.2263 

0.2 u 

100 u 

14.5219 U 
1386.1814 U 

24.4232 U 
9.8 

2.1783 u 
1.0 u 

5.6127 U 
36.7010 

17.6130 
34.2756 

5.2570 U 
m . o o 1 J  

2.6 
122.4280 

126076.031 
5.0679 

7.5129 

2.6285 u 

15.2176 U 

4.9917 
5793.0479 

0.2 u 
1000 u 
100 u 

35 14.0674 
53.5351 
15.2176 U 

1452.5939 U 
25.5933 U 

3.0 
8.0315 

1.0 u 
214.3830 

, 5.6720 U 
16.6011 U 
15.8171 

5.0576 .U  
5957.9600 

4.9 
53.9807 
2.5288 U 

50604.6523 
3.5114 

14.6405 u 
11.3111 

4.1925 U 

0.2 u 
1000 u 

* 100 u 

5087.1621 

191 0.2239 
17.9664 
14.6405 u 

1397.5045 U 
24.6227 U 

11 
5.8252 

1.0 u 
92.2461 
5.4569 U 

15.9715 U 
16.21 70 

4.7832 U 
5561 A131 

2.0 
30.8691 
2.3916 U 

26297.0117 
2.6465 

7.9577 
13.8462 U 

3.9650 U 

0.2 u 
1000 u 
100 u 

4130.3452 

1228.3871 - 
23.2698 
13.8462 U 

1321.6785 U 
23.2867 U 

1.3 
2.s204 

1.0 u 
33.4658 
5.1608 U 

15.1049 U 
15.0644 



RFU Batch I O :  BH87-881-002 BH87-881-008 EH87-881-009 BH87-881-020 
Customcr ID: SP038711DH SP038713CT SP0387168R SP0487004D 

Matrix: So i l  soi 1 Soi 1 Soi 1 
Units: MG/KG MG/KG WG/KG HG/KG ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
A l M i n u a  ( A l ) ,  total.............. 
Arsenic (As), total . .  ............ 
Bariun (Be), total.............. 
Be ry l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cachiun (Cd), total.............. 
Cobalt (Co), total.............. 
Chranim ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (Cu), total.............. 
I r o n  (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potasoiun ( K  1, total.............. 
L i t h i m  (L i ) ,  t o t a l  .............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total.............. 
Molybdecun(Mo), total.............. 
S o d i u n  (Na), t o t a l  .............. 
Nickel ( N i ) ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), total.............. 
Seleniun (Se), total.............. 
S t ron t iun  (Sr), total.............. 
Tha l l iun  (11). total.............. 
Vanadiun (V 1, total.............. 
Zinc (Zn), total.............. 

4.3475 ,u 
9691 .4199 

2.3 
35.7110 
2.1737 u 

17'55.3124 
1.3934 

t2.5847 U 
12.1931 

4.8941 U 
7296.0444 

3.9 
41.7541 
2.4470 U 

2523.1731 
1.6827 

14.1671 U 
12.9833 

4.8132 U 
10704.5430 

11 
53.3540 
2.4066 u 

10347.8857 
2.2847 

9.4955 
13.9329 U 

5.7800 U 
20344.5820 

5.6 

2.8900 U 
200.1452 , 

aiGn.1641 
119.1365 
16.7316 U 
21 .a044 

6.5065 
10606.221 7 

1000 

1653.1522 
164.3217 

0.2 u 

100 u 

12.5847 U 
1201.2712 U 

21.1653 U 
6.0 

2.1517 
1.0 u 

13.9076 
4.6907 U 

28.6254 
25.3936 

9.6104 
7481.9868 

1200 

1640.9746 
81 -8820 
14.1671 U 

1352.3152 U 
23.8265 U 

0.2 u 

100 u 

19 
2.9548 

25.6271 

27.8720 
33 A91 7 

1.0 u 

5.2805 U 

6.2317 
8656.5996 

1000 

2346.6438 
25.3447 
13.9329 , 

1451.3228 
23 A327 

18 
3.3760 

44.2683 

29.5606 
46.6971 

0.2 u 

100 u 

1.0 u 

5.1932 U 

9.0218 
13051.6309 

5200 

3608.5 159 
224.0333 

0.2 u 

100 u 

16.7316 U 
1597.1088 U 

58.5558 
5.9 

12.6159 
1.0 u 

124 .0441 
6.2363 U 

31.1709 
33.2655 
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Smote Information 

........................................................................................................................... 

BH87-881-026 RFU Batch 10: BH87-881-018 BH87-881-019 BH87-881-021 
Customer IO: SP048702DH S P W m 4 0 H  SPO48707DH SP048712DH 

Units:  MC/KG MG/KG M W K G  MG/KG 
Matrix: So i l  so i  1 Soi 1 Soi 1 

........................................................................................................................... 
Metals 

S i l ver  (Ag), 
Aluninun ( A t ) ,  
Arsenic (AS), 
Bariun (Ea), 
Beryl 1 iUn (Be), 
Calciun (Ca), 
Cadniun (Cd), 
Cobalt (to), 
Chrmiun ( C r ) ,  
Cesiun (Cs), 
Cower (Cu), 
Iron ( F t ) ,  
Mercury (1191, 
Potassiun (K 1, 
L i t h i u n  (L i ) ,  
Magnesiun (Mg), 
Manganese (Mn), 
Mol ybdenun(M0) , 
S o d i u n  (Ne), 
Nickel ( N i l ,  
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
Strontiun ( S r ) ,  
Tha l l iun  ( T l ) ,  
Vanadiun ( V  1, 
Zinc (Zn), 

total.............. 
total.............. 
total..... ......... 
total..... ......... 
total..... ......... 
t o t a l  .............. 
total.............. 
total.............. 
total.............. 
t o t a l  .............. 
total.............. 
total.............. 
total......... ..... 
tota.1 .............. 
total . .  ............ 
total.............. 
t o t a l  .............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o t a l  .............. 
to ta l . .  ............ 
total...... ........ 
t o t a l  .............. 
total.............. 
total.............. 

4.6166 U 
762 -9734 

9.9 
10 3 9 8  
2.3082 U 

455.5681 U 
54.1000 
13.3633 U 
6.0742 U 

3.8268 U 

0.2 u 

100 u 

4602.3433 

1700 

173.91 85 
98.6683 
13.3633 U 

1275.5906 U 
22.4747 U 

13 
3.3842 

1.0 u 
12.1485 U 
4.9809 u 

14.5782 u 
12.1485 U 

4.6495 u 
18763 .tu03 

- 4.3 
174.0399 

119857.758 
70.85 17 
13.4591 U 
16.9933 

2.3248 U 

8.9928 
1241 8.91 70 

3500 

3915.6394 
219.4141 

0.2 u 

100 u 

13.4591 U 
1284.7343 U 

38.3826 
5.7 

6.0618 
1.0 u 

168.051 7 
5.0166 u 

32.9863 
30.6916 

4.9032 U 
9575.5762 

2.0 u 
169.9247 

2.4516 U 
161428.266 

7.4073 
14.1935 U 
11.6169 

6.3805 
6051.4478 

1600 

395 1 .2632 
48.1392 
14.1935 U 

1354.8387 U 
23.8710 U 

2.9 
4.9473 

1.0 u 
237.8597 

5.2903 
15.4839 U 
19.0224 

0.2 u 

la0 u 

2.0081 u 
7685.3047 

15 
66.3075 
2.4542 U 

11 990.9922 
3.5616 

14.4971 
6.5896 U 

21 .SO80 
23701.8477 

1600 

2297.5125 
117.9376 

0.2 u 

100 u 

14.4971 U 
1383.8176 U 

24.3815 U 
26 

5.2?74 

73.4246 

49.7002 
79.6610 

1.0 u 

5.2959 U 
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Sample Information 

........................................................................................................................... 

BH87-881-028 BH87-881-029 BH87-881-030 RFU Batch IO: 8H87-881-027 
Custaner IO: sP048715FS SPO48717DH SP04872OOH - SPO4872ZDH 

Matrix: s o i l  Soi 1 so i  1 Soi 1 
Units: MWKC M W K G  M W K G  M W K G  ........................................................................................................................... 

Metals 

S i l ve r  ( ~ g ) ,  t o t a l  .............. 
Aluninun (At), total...... ........ 
Arsenic (As), total.............. 
Bariun (Be), total.. ............ 
Bery l l i un  (Be), total....... ....... 
Calciun (Ca), total.............. 
Cadniun (Cd), total....... ....... 
Cobalt (Co), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), t o t a l  .............. 
Copper (CUI,  total.............. 
Iron (Fe), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K ), total.............. 
L i t h i m  (L i ) ,  total.... .......... 
Magnesiun (Mg), t o t a l  .............. 
Manqenese (Mn), t o t a l  .............. 
MolyMenun(Mo), total.............. 
S o d i u n  (Ne), t o t a l  .............. 
Nickel  ( N i ) ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 
Strontiun (Sr ) ,  total.............. 
Tha l l iun  (111, total.............. 
Vanediun (v ), total.............. 
Z i n c  (Zn), total.............. 

4.8505 u 
2618.9338 

4.4 
76.6415 
3.7531 

2.4933 
14.0408 U 
6.3822 U 

1021.09m 

5.2929 
31 57.6379 

1400 

884.5650 
35.6721 
14.0408 u 

1340.2606 U 
23.6141 U 

0.2 u 

100 u 

28 
5.2034 

30.3144 

20.1281 
27.4453 

1.0 u 

5.2805 U 

5.0683 u 
10907.7588 

18 
76.1320 

2.4935 U 
3577.7776 

2.9979 

9.5492 
14.6135 U 

17.2677 
12029.0313 

1100 

2598. O T I l  
76.3781 
14.6135 U 

1394.9276 U 
2 4 . 5 m  U 

0.2 u 

100 u 

37 
4.0248 

86.2076 

31.2786 
73.5248 

1.0 u 

5.3607 u 

4.9453 u 
6791.5171 

2.0 u 
26.5734 

2.6643 U 
3096.6387 

2.6828 
14.3154 U 
6.5070 U 

8.0958 
5504.94 19 

0.2 u 
1000 u 

100 u 
1879.9250 

36.4233 
14.3154 U 

1366.4700 U 
24.0759 U 

19 
4.1605 

43.9629 

24.5249 
34.1478 

1.0 u 

5.3177 U 

4.98?7 U 
6093.2983 

2.0 u 
18.1685 
2.5895 U 

1748.4672 
2.7825 

14.6382 U 
6.5628 U 

4.3207 
2804.1143 

0.2 u 
1000 u 
100 u 

1 136.5343 
53.0288 
14.4382 U 

1378.1881 U 
24.2824 u 

* 

20 
3.7579 

20.91 38 

19.2139 
17.7526 

1.0 u 

5.5878 U 



RFU Batch ID: 8187-881-031 8187-881 -032 BH87-881-033 BH87-881-044 
Customer IO: SP048725DH S P U R A H  SP048730DH SPO48732OH 

Matrix: s o i l  soi  1 soi  1 Soi 1 
Units: M W K G  M W K G  M W K G  M W K G  ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
A l u n i n m  ( A l ) ,  total.............. 
Arsenic (As), t o t a l  .............. 
B a r i m  (Be), t o t a l  .............. 
Bery l l i un  (Be), t o t a l  .............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total... ........... 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (Cu), total... ........... 
Iron (Fe), total.............. 
Mercury (Hg), total.............. 
Potassiun (K ), total.............. 
L i t h i u n  (L i ) ,  total.............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total.............. 
wOlyMcnm(Mo), total.............. 
Sodiun (Na), t o t a l  .............. 
Nickel ( N i l ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), total.............. 
S t ron t iun  ( S r ) ,  total.............. 
Tha l l iun  ( T l ) ,  t o t a l  .............. 
Vanadiun ( V  1, total.............. 
Zinc (Ln), total........... ... 

4.7580 
6840.2373 

2.0 
37.7834 
2.3444 

3640.31 57 
2.8991 

13.7732 
6.2605 

18.9026 
6807.7695 

0.2 
1000 
100 

1888.5730 
58.1891 
13.7732 

1314.7150 
23.1640 

21 
5.8707 

1 .o 
6 6 . w  
5.0590 

22.396 
34.9453 

U 

U 

U 
U 

U 
U 

U 
U 
U 

U 

U 

'6.5761 
6533.6050 

919.3092 
2.2588 

38269.7031 
3.9734 

13.2667 
6.0212 

4.a 

5.5254 
8446.3311 

0.2 
1000 
100 

1456.5388 
67.8069 
13.2667 

1264.4535 
22.2785 

19 
2.3151 

1 .o 
67.1238 
4.8743 

31.1422 
48.aoi3 

U 

U 

U 
U 

U 
U 
U 

U 
U 
U 

U 

U 

6.6876 
6388.0098 

7.4 
20.1551 
3.3841 

2583.1389 
2.7885 

13.5692 
6.1678 

9.5721 
7190.6680 

0.2 
1000 
100. 

181 7.3781 
22.9845 
13.5692 

1295.2443 
30.2832 

16 
3.8140 

1 .o 
34.2277 
4.8891 

20.0769 
49.81 76 

U 

U 
U 

U 
U 
U 

U 
U 

U 

U 

5.2708 
3856.3789 

27 
27.6678 
2.7220 

1036.2679 
2.1660 

15.2576 
6.9353 

4.6555 

0.2 
1000 
100 

1052.2653 
1 5.4476 
15.2576 

1456.4069 
25.6605 

20 
5.2339 

1 .o 
1 9.8432 
5.8738 

26.5153 
38.0185 

61 24 .a291 

U 

U 

U 
U 

U 

U 

U 
U 
U 

U 

U 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
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Page: 8 RFU Batch N u n k r :  ........................................................................................................................... 
Sanple Informatian 

C l i e n t :  ROCKUELL (ROCKY FLATS) 

RFU Batch IO: BH87-881-054 BH87-881-055 8187-881-056 8H87-881-058 
SP058710DH Customer ID :  SP058702DH SPO58mCoH SP058707DH 

Matr ix:  So i l  Soi 1 Soi 1 Soi 1 
Units: WG/KG MWKG M W K G  M W K G  ........................................................................................................................... 

Metals 

S i l ver  (Ag), totat........ ...... 
Aluninun (At), total.......... .... 
Arsenic (As), total.............. 
Bariun (Be), total.............. 
Be ry l l i un  (Eel, total.............. 
Calciun (Ca), total.............. 
Cachiun (Cd), t o t a l  .............. 
Cobalt (Co), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (CUI, total...... ........ 
Iron (Fe), total.. ............ 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total.. ............ 
L i t h i u n  (L i ) ,  t o t a l  .............. 
Magncsiun (Wg), t o t a l  .............. 
Manganese (Mn), total..... ......... 
Molybdcnun(Mo), total... ........... 
S o d i u n  (Ne), t o t a l  .............. 
Nickel ( N i ) ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), total.............. 
Seleniun (Se), total.............. 
S t ron t iun  (Sr), total.............. 
Tha l l iun  (111, t o ta l .  ............. 
Vanediun ( V  1, total.............. 
Zinc (Zn), total........ ...... 

5.4355 u 
10141.6133 

30 
166.1240 

2.7178 U 
726.4161 

16.4508 
15.7344 u 
14.0409 

58.6803 
12535.9170 

2600 

1 163.1780 
83.6274 
15.7344 u 

1501.9158 U 
26.4623 U 

0.2 u 

100 u 

20 
3.1673 

1.3 
14.3040 U 
5.8646 u 

47.3648 
32.5546 

5.1260 U 
11241.9668 

15 
45.3992 

2.5630 U 
955.7630 

10.4682 
14.8384 u 
14.9609 

32.6016 
13182.9395 

2600 

1016.4666 
81 A 6 4  
14.8384 u 

1416.3879 U 
24.9554 U 

17 
2.2258 U 

1.2 
13.4894 U 
5.5307 U 

43.8433 
26.2507 

0.2 u 

100 u 

5.3562 U 
16122.5410 U 

4.2 
1 32.24W 

2.6781 U 
90979.6250 

83.6809 
19.9379 
14.1349 

5.4394 u 
9276.1611 

12 
201.6574 

2.7197 U 
48641.lW2 

21.9674 
29.6787 

780.5003 

13.0121 22.7704 
19068.6660 15349.3252 

2900 3900 

3 109.641 1 1750.7233 
508.8988 802.1201 

1480.0000 u 1660.673 1 
26.0762 U 474 A652 

5.3 -7.9 
2.8288 2.3922 

1.0 u 1.0 u 
as. 0676 39.1634 

5.7790 u 5.8688 u 
32.2998 25.1843 
24.7452 20.0000 

0.2 u 0.2 u 

100 u 100 u 

15.5068 u , 15.7455 u 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUWeURY REPORT 
¶¶¶¶=¶¶¶¶=¶8---¶-===-==¶¶8¶¶¶¶¶-===¶=====¶¶¶¶¶¶¶==¶¶====¶¶¶¶¶~¶¶¶¶X=¶¶¶¶¶¶===¶=¶====¶¶==¶==¶¶==¶¶¶¶==¶===================¶¶ 

RFU Batch N a p :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 9 

Sample Informetion 

........................................................................................................................... 

RFU 9atch IO: 8187-881-059 BH87-881-060 8H87-881-035 9H87-881-036 
Customer ID :  SPO58712DH SPO58716oH SP068702FS SP068708DH 

Matrix: So i l  so i  1 Soi 1 Soi 1 
Units: MG/KG W K G  M W K G  MG/KG ........................................................................................................................... 

Metals 

S i l ve r  (Ag), t o ta l .  ............. 5.0110 u 5.6518 U 4.9734 u 
Aluninun ( A l ) ,  total.............. 10905.2676 6771.7856 17724.6367 
Arsenic (As), total..... ......... 2.5 2.8 35 .............. 88.5829 151 .E637 B e r i m  (Be), t o t a l  110.3728 
Bery l l i un  (Be), total.............. 2.5055 U 2.8259 U 5.2238 

7403.0737 109941.742 Calciun (Ca), total.............. 20810.4473 
5.0790 

14.3967 U 
15.6898 

Cadniun (Cd), total.............. 19.9581 
Cobalt (Co), total......... ..... 17.4387 
Chromiun (Cr), total.............. 132.3294 
Cesiun (Cs), total... ........... 
Copper (CUI ,  total.......... .... 21.5672 
Iron (Fe), total.............. 14482.1406 5 
Mercury (Hg), total.... .......... 0.25 
Potassiun (K ), total..... ......... 3800 
L i t h i a  (L i ) ,  t o t a l  .............. 100 u 

7.3013 
17.1233 
11.1306 

15.3616 
13.5566 

3400 
0.2 u 

100 u 
Magnesiun (Mg), 
Manganese (Mn), 
MOlybdenun(MO), 
S o d i u n  (Na), 
Nickel ( N i ) ,  

Lead (Pb), 
A n t i m y  (Sb), 
Seleniun (Se), 
S t ron t iun  ( S r ) ,  
Tha l l iun  (111, 
Vanadiun (V 1, 
Zinc (Zn), 

total.............. 
total.............. 
total.............. 
total... ........... 
total... ........... 
total.............. 
total...... ........ 
total.............. 
total . .  ............ 
total.... .......... 
total... ........... 
total...... ........ 

1798.0879 
233.2486 
16.5055 

1665.3607 
24.3956 

5.1 
2.8292 

1 .o 
29.8433 
5.4066 

15.8242 
18.0426 

1826.3550 
171 .OW9 

U 16.3603 
3570.0986 

U 27.5 15 1 
18 

3.7912 
U 1 .o 

47.6490 
U 6.0979 
U 22.0397 

37.0399 

8.2002 
2789.8994 

0.2 
1800 
100 

3827.7395 
95 .a549 

U 14.3967 
1374.2285 

U 24.21 26 
9.0 

9.0397 
U 1 .o 

179.0194 
U 5.3660 

44.0265 
21 .a525 

4.1843 U 
12521 . a 1 6  

16 
95.7360 

2.0922 U 
261 8 .a726 

2.1165 
12.1126 U 
12.5504 

10.6816 
13333.8076 

3300 

1966.9659 
289.6226 

U 0.2 u 

U 100 u 

U 12.1126 U 
U 1156.1991 U 
U 24.0721 

17 
3.4603 

21.7454 

37.6274 
33.2483 

U 1.0 u 

U 4.5147 U 
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RFY Batch N u n k r :  Cl ient :  ROCWELL ( R O C K Y  FLATS) Page: 10 

Sanple Information 

........................................................................................................................... 

BH87-881-038 BH87-881-039 BH87-881-060 RFY Batch ID: BH87-881-037 
Customer IO: SP06871lDH SP068713DH SP0687160H SP0687180H 

Matrix: So i l  Soi 1 Soi 1 Soi 1 
Units: MC/KG HG/KC MC/KG MG/KG ........................................................................................................................... 

Metals 

S i l ver  (Ag), t o ta l .  ............. 
A l u n i n u n  (At), total.............. 
Arsenic (As), total....... ....... 
Bariun (Ea), t o t a l  .............. 
Bery l l i un  (Be), t o t a l  .............. 
Calciun (Ca), t o t a l  .............. 
Cadniun (Cd), t o t a l  .............. 
Cobalt (Co), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), t o t a l  .............. 
Copper (Cu), to ta l .  ............. 
Iron (Fa), total........... ... 
Mercury (Hg), t o ta l .  ............. 
Potassiun (I( 1, t o t a l  .............. 
L i t h i u n  (L i ) ,  t o t a l  .............. 
Magmsiun (Mg), total.............. 
Manganese (Mn), t o t a l  .............. 

4.7316 U 
8472.9521 

8.8 
152.5921 

2.3658 U 
163650.531 

4.4463 
13.6968 U 
11.3359 

5.6880 
6950.5830 

1100 

3628.0833 
82.0246 

0.2 u 

100 u 

MolyWmun(Mo), total.............. 13.6968 U 
S c d i u n  (Ne), t o t a l  1307.4187 U 

Lead (Pb), total.............. 6.6 

.............. 
Nickel  ( N i ) ,  total.... .......... 23.0355 U 

Antimony (Sb) ,  total . .  ............ 4.8727 
Seleniun (Se), total.............. 1.0 u 
S t r o n t i u n  ( S r ) ,  t o t a l  .............. 250.7720 
Tha l l iun  ( T l ) ,  total.............. 5.1052 U 
Vanadiun ( V  1, total . .  ............ 31.2U2 
Zinc (Zn), total.............. 15.0326 

4.1079 u 
5722.7881 

11 
58.4571 
2.0539 U 

8907.6943 
2.1460 

8.5724 
11.8913 U 

5.7873 
8704.5352 

0.2 u 
870 J 
100 u 

1835.5626 
122.85 15 
11.8913 U 

1135.0773 U 
19.9990 U 

6.4 
3.6972 

1.0 u 
44.4529 
4.4322 U 

32.9991 
10.8103 U 

6.2291 
6086.6602 

8.6 
26.9739 
2.1146 

12081.1406 
2.2883 

12.2422 
8.9717 

U 6.5866 

3.7 
68.9190 

U 2.2933 
48271.4219 

3.6249 
U 13.2770 

13.9723 

ii67a.9277 

7.1134 
106T5.3496. 

1200 

1945.7057 
86.9463 
12.2422 u 

1168.5726 U 
20.5891 U 

4.9 
5.0378 

1.0 u 
50.4669 
4.5630 U 

27.9633 
11.1293 U 

0.2 u 

100 u 

26.4353 
16390.0078 

0.2 
1300 
100 

52 1 7.1 706 
26.0670 

1267.3507 
22.3295 

25 
8.0190 

1 .o 
162.1026 

6.9687 
43.3660 
61.0207 

, 13.2770 

U 

U 

U 

U 

U 

U 
U 
U 

U 

U 
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RFY Batch Nunkr: Client:  ROCKYELL (ROCKY FLATS) Page: 11 

Sample Information 

........................................................................................................................... 

BH87-881-042 BH87-881-043 8887-881-097 RFY Batch I O :  BH87-881-041 
SP0787000H Custuner IO: SP06872lDH SPO6872bDH SPO68726OH 

Matrix: So i l  So i l  . So i l  Soi 1 
Units: MG/KG MG/KC MG/KG MWKC ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
A l u n i n u n  (At), total..... ......... 
Arsenic (As), total... ........... 
Bariun (Ea), t o t a l  .............. 
Bery l l i un  (Be), total.............. 
Calciun (Ca), t o t a l  .............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total.............. 
Ch ra iun  (Cr), t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Copper (CUI, t o t a l  .............. 
Iron (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potessiun ( K  ), total.............. 
L i t h i u n  (L i ) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 

S o d i u n  (Ne), t o t a l  .............. 
Nickel ( N i ) ,  total.... .......... 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), total.... .......... 
Seleniun (Se),  t o t a l  .............. 
Stront iun ( S r ) ,  total.............. 
Tha l l iun  ( T L ) ,  total.... .......... 
Vanadiun ( V  1, t o t a l  .............. 
Z i n c  (Ln), t o t a l  .............. 

MOlybdenUn(MO), t o t a l  .............. 

5.1264 U 
13629.5547 

17 
76.2006 
2.5622 U 

8135.2612 
3.1385 

14.8336 u 
17.3966 

17.6548 
1 1 126.291 0 

2200 

4063.271 7 
1 13.3128 

0.2 u 

100 u 

14.8336 u 
1415.9391 U 

24.9475 U 
24 

8.2519 

1 12.9193 

42.9086 
72.7185 

1.0 u 

5.5289 U 

6.7906 u 
11921.4551 

29 
61.9227 

2.3953 U 
2726 .a923 

2.9506 
16.4529 
39.rj22 

30.4298 
1 7706- 291 0 

1500 

3524.2986 
86.7986 
13.8675 U 

1323.7179 U 
28.4144 

4.7 
6.7015 

1.0 u 
100.6016 

5.1688 u 
30.4026 

114.4193 

0.2 u 

100 u 

4.6412 U 
16798.7637 

19 
89.0269 

3.0280 
3318 .8394 

2.6979 
13.4351 U 
21.9286 

23.4726 
9508.2402 

2000 

4386.183 1 
29.2954 
13.4351 U 

1282.4427 U 
22.5954 U 

0.2 u 

100 u 

27 
7.2283 

122.5637 

36.0007 
74.3914 

1.0 u 

5.0076 U 

4 . m 3  u 
24579 A609 

8.5 
125.3209 

2.3876 U 
48884.2734 

8.0138 
13.8232 U 
21 .US9 

43.5301 
17301.5801 

0.23 
4300 

3397.2693 
269.5365 

100 u 

13.8232 U 
1319.4888 U 

28.9253 
11 

4.1582 

81 .2858 

50.0953 
50.6823 

1.0 u 

5.1523 U 



a-  

a 

RFU Batch 10: BH87-881-098 BH87-881-099 8187-881-100 BH87-881-101 
CuStOmer ID: SPOT8702DH SP078708FS SP0787110H SP078713DH 

Units: MG/KG MG/KG MG/KG W K G  
Matrix: So i l  Soi 1 soi  1 Soi 1 

........................................................................................................................... 
Metals 

S i l ver  (Ag), total.............. 
Aluninun ( A l ) ,  total.............. 
Arsenic (As), total.............. 
Bariun (Ba), total.............. 
Be ry l l i un  (Be), total....... ....... 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt (to), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (Cu), total.............. 
Iron (Fe), total.............. 
Mercury (Hg), total.............. 
Potassiun (K 1, total.............. 
L i t h i u n  ( L i ) ,  totat.............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total.............. 
Molybdenun(Mo), total.............. 
S c d i u n  ( la) ,  total.............. 
Nickel ( N i ) ,  total........ ...... 
L e d  (Pb),  total.............. 
Antimony (Sb), total.............. 
Seleniun (Se), total.............. 
Stront iun (Sr), total.............. 
Tha l l iun  ( T l ) ,  total.............. 
Vanadiun (V ), t o t a l  .............. 
Zinc (Zn), total.............. 

4.4798 u 
16435.3496 

6.2 
62.7661 

2.2399 u 
10644 -3926 

3.3661 
12.9677 U 
21.3246 

9.9756 
12694.1318 

0.18 J 
2500 

100 u 
1663.5381 

108.3153 
12.9677 u 

1237.8268 U 
21.8093 U 

20 
4.3221 

29.0397 

47.4802 
25.9905 

1.0 u 

4.8534 u 

5.0474 u 
30264.9863 

12 
162.5820 

2.5237 U 
44678.8242 

2.8549 
14.6108 U 
25.0922 

26.1541 
21866.4824 

2500 

3587.6817 
163.4268 

0.2 u 

100 u 

14.6108 U 
1394.6653 U 

58.2364 
15 

4.0888 

80.5560 
5.4458 

41 .oM)4 
52.3144 

1.0 u 

4.4466 u 
9232.1279 

8.4 
80.481 4 

2.2233 U 
2297.4766 

2.6252 
12.8717 U 
10.2626 

12.3615 
10476.1270 

2400 

1266.7900 
290.6646 

0.2 u 

100 u 

12.8717 U 
1228.6635 U 

21.6479 u 
21 

1.9308 U 
1.0 u 

4.7976 U 
19.5846 

26.0389 
37.21 69 

5.1162 U 
22723.6973 

9.6 
167.8362 

2.5581 U 
31 55.2739 

3.3610 
14.8101 u 
22.0065 

21 .a427 
23822.5938 

0.2 
1700 

100 u 
22 14.3098 
224.2056 

14.8101 U 

49 .GO69 
9.7 

3.7223 
1.0 u 

27.6547 
5.5201 U 

48.6043 
3 1 .a398 

i413.6938 u 



RFU Batch I D :  8187-881-107 EH87-881-108 EH87-881- 109 EH87-881-110 
SP07872lCT SP078723ER Customer I D :  SP078716DH SP078718UT 

Matrix: So i l  Soi 1 Soi 1 Soi 1 
Units: M W K G  W K G  MG/KG M G / K t  ........................................................................................................................... 

Metals 

S i l ver  (Ag), total...... ........ 
Aluninun (At) ,  total...... ........ 
Arsenic (As), t o t a l  .............. 
Eariun (Ea), total...... ........ 
Eery l l i un  (Be), t o t a l  .............. 
Calciun (ea), t o t a l  .............. 
Cachiun (Cd), t o t a l  .............. 
Cobalt (CO), t o t a l  .............. 
C h r a i u n  (Cr ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Copper (Cu), total......... ..... 
Iron (Fe), t o ta l .  ............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total.............. 
L i t h i u n  (L i ) ,  t o t a l  .............. 
Magnesiun (Mol, total.............. 
Manganese Wn), total.............. 
Molybdenun(Mo), total.............. 
S o d i u n  (Na), t o t a l  .............. 
Nickel ( N i l ,  total.............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), total.............. 
Seleniun (Se), total.............. 
Stront iun ( S r ) ,  total.............. 
Tha l l iun  ( T I ) ,  total.............. 
Vanadiun ( V  1, total.............. 
Zinc (Zn), total.............. 

4.8187 U 
9112.9990 

4.3 
75.9463 
2.4093 U 

561 05.0820 
3.8855 

586.0095 
13.9488 U 

23.21 02 
13444.2412 

1100 

2518.3230 
21 2.01 89 

0.2 u 

100 u 

13.9688 U 
1331.4796 U 
514 .OS65 

4.7 
3.8826 

1.0 u 
85.3752 
5.1991 u 

18.8700 
21 . O M )  

4.*9 u 
4637.2710 

7.0 
18.9557 
2.2435 U 

988.3888 
2.1379 

393.5 178 
12.9885 U 

19.7785 
13995.6748 

1200 

W3.11T5 
123.4261 

0.2 u 

100 u 

12.9885 U 
1239.8119 U 
312.9998 

4.8 
2.1765 

1.0 u 
11.8077 u 
4.8412 U 

36.0647 
14.1172 

5.0105 U 
12139 . a 4 0  

29 
82.8200 
2.5053 U 

5208.3071 
2.5787 

14.5042 U 
91.9192 

29.1755 
13348.991 2 

2100 

3030.3042 
132.71 74 
14.5042 U 

1611.2615 
94.4750 

24 
3.9220 

89.2024 

28.0557 
64.3106 

0.2 u 

100 u 

1.0 u 

5.4061 U 

5.3208 U 
10902.4258 

64 
86.0572 
2.6604 U 

41 83.0991 
2.8051 

15.4024 U 
14.8731 

20.5881 
8349.3672 

1500 

31 05.1472 
60.2720 
15.4024 U 

1470.2316 U 
27.4078 

30 
6.1017 

93.4381 
5.7409 

16.8026 U 
59.5645 

0.2 u 

100 u 

1.0 u 



a '- 
.................................................... 
Sanple Informat ion 

RFU Batch ID: BH87-881-11 
Customer I O :  SPO787260H 

Matrix: So i l  
Units: M W K G  ..................................................... 

Metals 

S i l ve r  (As), 
Aluninun- ( A t ) ,  
Arsenic (As), 
Bariun (Ea), 
Be ry l l i un  (Be), 
Calciun (Ca), 
Cactniun (Cd), 
Cobalt K O ) ,  

- Chraniun ( C r ) ,  
Cesiun (Cs), 
Copper (CUI,  

Iron (Fe), 
Mercury (Ha), 
Potassiun (K 1, 
Lithiun (Li) ,  
Magnesiun (Mg), 
Manganese (Mn), 

Sodiun (Ne), 
Nickel ( N i ) ,  
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
S t r o n t i u n  (Sr), 
Tha l l iun  ( T l ) ,  
Vanediun ( V  1, 
Zinc (Ln), 

Mo 1 yMenUn(ll0 ) , 

total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o t a l  .............. 
total... ........... 
to ta l .  ............. 
total . .  ............ 
total..... ......... 
total.............. 
t o t a l  .............. 
total...... ........ 
total... ........... 
total . .  ............ 
total.............. 
t o t a l  .............. 
t o t a l  .............. 
total.............. 
total.............. 
total..... ......... 
total.............. 
total....... ....... 
total.......:...... 
total.......... .... 

6.9638 u 
14758.6426 

55 
54.3569 
2.4819 U 

4893.8643 
2.8779 

14.3609 U 
24.5012 

22.8470 
11157.1289 

1100 

2959.9529 
52.6119 
16.3689 U 

1371.5760 U 
26.1659 U 

0.2 u 

100 u 

25 
5.8635 

75.0452 
5.3557 

49.21 87 
71 .@a03 

l'.O u 

4.7527 U 
3968.5112 

5.9 
20.0376 
2.3764 U 

6321.5371 
1.7921 

13.7579 U 
6.2536 U 

6.4101 
5269.9995 

4000 

739.9850 
30.5728 
13.7579 U 

1313.2531 U 
23.1383 u 

0.2 u 

100 u 

28 
4.9427 

1.0 u 
13.1030 
5.1279 U 

15.0086 u 
20.7202 

6.9119 U 

2.0 u 

2.4559 U 

7159.2060 

19.8946 

1678.6605 
1 . a980 

14.2186 u 
6.4855 

9.2471 
5751 A341 

3500 

1535.6863 
41.1966 
14.2186 u 

1827.0953 
23.9130 U 

24 
4.7053 

0.9 J 
15.0171 
5.2996 U 

15.5112 U 
34.3555 

0.2 u 

100 u 

5.2462 U 
4785.1421 

3.3  
28.441 3 
2.6231 U 

1952.7460 
1 .6369 

15.1863 U 
6.9029 U 

7.6399 
4696.7539 

1500 

1316.2607 

0.2 u 

100 u 

67.295a 
1:.1863 U 

1649.6029 U 
25.5406 U 

2.3 
4. 4976 

1.0 u 
19.6052 
5.6604 u 

16.5669 U 
26.6176 

J 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA W M A R Y  REPORT 
= a = = = = = = = = D f a D a l D a D ~ ~ ~ ~ = = ~ = = = = = a = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a - - - - - - -  -------==a==a==i=i===as=a================================================ 

RFU Batch Nunber: Client,: ROCWELL (ROCKY FLATS) Page: 15 

Sample Informet ion 

........................................................................................................................... 

RFU Batch ID: BH87-881-023 BH87-881-024 BH87-881-071 BH87-881-087 
Customer ID :  SP098706CT SP098108BR SP1087OOOH spi  o8mi 7~ 

Matrix: So i l  Soi L Soi 1 Soi 1 
Units: MG/KG MG/Kt  MC/KG MG/KG ........................................................................................................................... 

Metals 

S i l ver  (Ag), total...;.......... 
Aluninun ( A l ) ,  t o ta l .  ............. 
Arsenic (As), total . .  ............ 
Bariun (Ea), total.............. 
Be ry l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cachiun (Cd), total.............. 
Cobalt (co), total...... ........ 
Chromiun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Copper .(Cu), total.............. 
I r on  (Fe), total.............. 

Potassiun ( K  ), t o t a l  .............. Mercury (Hg), t o t a l  .............. 
. L i t h i m  (Li) ,  t o t a l  .............. 
Magnesiun (Hg), t o t a l  .............. 
Manganese (Hn), total.. ............ 
M O l y W ~ ( H o ) ,  totat.............. 

Nickel ( N i l ,  t o t a l  .............. 
Lead (Pb), t o ta l .  ............. 
Antimony (Sb), total.............. 
Seleniun (Se), t o t a l  .............. 
Strontiun (Sr), t o ta l .  ............. 
Tha l l iun  ( T l ) ,  t o t a l  .............. 
Vanadiun ( V  ), total.... .......... 
Z i n c  (tn), total.............. 

S o d i u n  (Na), t o t a l  .............. 

4.8929 U 

2.0 u 
6553.5908 

66.9900 
4.4TIO 

2036.4290 
1.9789 
14.1636 U 
6.4380 U 

14.9800 
3491 3313 

1400 

1556.5 156 
19.4910 
14.1636 U 

1351.9789 U 
23.8206 u 

0.2 u 

100 u 

20 
5.0409 

1.0 u 
78.9327 
5.2792 U 
20.9679 U 
28.7914 

4.7646 u 
10201.8125 

9.0 
63.4126 
2.3823 U 

4141.4092 
2.2682 
13.7924 U 
13.2480 

19.9653 
7600.2026 

1100 

2542.0427 
31.5603 
13.7926 U 

1316.5468 U 
23.1963 u 

0.2 u 

100 u 

28 
2.3226 

85.3% 

27.1384 
68.6979 

1.0 u 

5.1408 U 

4.7681 U 
10997.4609 

8.0 
79,9563 
2.3841 U 

17391.3359 
4.0355 
13.8025 U 
10.5170 

12.4492 
10441.6611, 

3600 

1674.7771 
139.8286 
13.8025 

1317.5123 U 
23.2133 U 

0.2 u 

100 u 

22 
2.2914 

34.6704 

31.1566 
37.2888 

1.0 u 

5.1446 U 

6.8707 U 
9661.2373 

3.4 
87.7437 
2.4354 U 

6378.8843 
2.7530 

7.7694 
14.0994 U 

10.6761 
10115.9355 

1000 

2088.5320 
99.9442 
14.0994 u 

1345.8563 U 
23.7127 U 

0.2 u 

100 u 

17 
3.8239 

1.0 u 
36.0053 
5.2552 U 
15.3812 U 
61.2966 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SWWARY REPORT 
a 1 a a a 3 P O 5 a D a 5 . . 5 . . 9 l = . ~ a a a a a ~ a a ~ a ~ ~ a a a ~ a a . a a = a a a a a ~ ~ a ~ a a a a ~ ~ a = a . ~ ~ ~ ~ a a a a a a a a ~ a ~ a a ~ ~ a ~ ~ a a ~ ~ ~ ~ a a a a ~ ~ ~ ~ a a ~ ~ ~ ~ ~ ~ ~ ~ a ~ a ~ a ~ ~ a a ~ ~ ~ ~  

RFU Batch N u n k r :  Cl ient :  ROCKWLL (ROCKY FLATS) Page: 16 

Sample Information 

........................................................................................................................... 

BH87-881-074 BH87-881-075 
SP108705DH SP108707Dn 

RFU Batch IO: BH87-881-072 8887-881-073 
Customer IO: SP108702DH SP1087WBR 

Matrix: So i l  Soi L Soi 1 Soi 1 
Units: MG/KG M W K G  MG/KG MG/KC ........................................................................................................................... 

Metals 

S i l ve r  (Ag), total...... ........ 
A l u n i n m  ( A l ) ,  total......... ..... 
Arsenic (As), total.............. 
Bariun (Bs), t o t a l  .............. 
Bery l l i un  (Be), total.............. 
Calciun (Ca), total......... ..... 
Cadniun (Cd), total.............. 
Cobalt (Co), total . .  ............ 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), total..... ......... 
Copper (Cu), total.............. 
Iron (Fe), total.............. 
Mercury (He), t o ta l .  ............. 
Potassiun ( K  1, total...... ........ 
L i t h i u n  (L i ) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
M O l ~ ( M o ) ,  total.............. 
S o d i u n  (Na), total.............. 
Nickel ( N i l ,  t o t a l  .............. 
L e d  (Pb), t o t a l  .............. 
Antimony (Sb), total . .  ............ 
Stront iun ( S r ) ,  total.... .......... 
Tha l l iun  (11). total.............. 
Vandiun ( V  ), total....... ....... 
Zinc (Zn), total.............. 

Seleniun (Sa), t o t a l  .............. 

5.1874 U 
9561.7234 

5.4 
166.1359 
11.4445 

39223.7422 
3.0477 

15.9527 
12.6084 

17.7785 
171 24.2227 

1600 

2670.1360 
205.3798 

0.2 u 

100 u 

15.0163 u 
1433.3694 U 

25.2546 U 
16 

4.2263 
1.0 u 

78.6589 
5.5970 u 

16.3814 U 
53.4563 

4.9921 u 
7880.0576 

5.9 
130.74 16 

3.6578 
20445. 0566 

3.1792 
14.4509 U 
13.2230 

22.41 2s 
35794.7344 

1100 

2419.7397 
509.1436 

0.2 u 

100 u 

14.4509 u 
1379.4010 U 

24.3037 U 
22 

2.1676 U 
1.0 u 

5.3862 u 
65.6218 

20.8861 
68.2930 

5.5219 
8315.8359 

3.6 
95.1661 
2.4491 U 

1361 7.8330 
2.0760 

9.6282 
14.1788 U 

21.6760 
27514.6035 

1100 

2653.0784 
118.7996 

0.2 u 

100 u 

14.1788 U 
1353.4304 U 

23.8462 U 
17 

2.8574 

58.8300 
1.0 u 

5.2848 U 
is.467a u 
65.8006 

5.0300 U 
6059.2974 

7.0 
50.3737 

2.5150 u 
2444. OS 10 

2.8176 
14.5606 
6.6185 

9.5689 
7066.475 1 

1100 

1064.7352 
66.2806 
14.5606 U 

1389.8777 U 
24.4883 

21 
2.1841 U 

1.0 u 

0.2 u 

100 u 

24 .4749 
5.4271 

15.8843 U 
22.6091 



a -- 
BH87-881-079 BH87-881-086 
SP10871 SOH SP10871 ?OH 

RFU Batch IO: BH87-881-OT7 EH87-881-078 
Custcmer 10: sP1087110H SP10871U)H 

Matrix: So i l  soi 1 Soi 1 Soi 1 
Units: MG/KG M W K G  MWKG M W K C  ........................................................................................................................... 

Metals 

Si lver  (Ag), total... ........... 
Aluninun (At), total.............. 
Arsenic (As), total.............. 
Bariun (Ea), t o t a l  .............. 
Bery l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
C a d n i u n  (Cd), total.............. 
Cobalt ( to) ,  total.............. 
Chruniun Kr), total.............. 
Cesiun (Cs), total.............. 
Copper (CUI ,  total.............. 
Iron (Fa), total.............. 
Mercury (Hg), total.............. 
Potassiun (K 1, total.............. 
Lithiun (Li) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese Wn), total.............. 
Molybdenun(Mo), total.............. 
S o d i u n  (Ma), total.............. 
Nickel ( M i ) ,  t o t a l  .............. 
Lead (Pb), total.............. 
Antimony (Sb), total.............. 
Seleniun (Sa) ,  total.............. 
Strontiun (Sr), total.............. 
Thal l iun ( T l ) ,  total.............. 
Vanadiun (v  1, total.............. 
Zinc (tn), total.............. 

4.9657 u 
10613.6737 

4.7 
120.2224 

2.4828 U 
41 53.1597 

2.6483 

9.7536 
14.3743 U 

16.7796 
5855.2471 

1000 

1614.5580 
15.3516 
14.3743 U 

1372.0930 U 
26.1750 u 

0.2 u 

100 u 

17 
2.2406 

1.0 u 
33.8395 

5.3577 u 
15.6811 u 
35.5319 

4.5901 u 
139Q.m 

2.0 
67.5870 

2.4158 
3567.7364 

2.0143 
13.2870 U 
10.4177 

11.9763 
6611.2026 

0.2 u 
1000 u 
100 u 

1449.8440 
49.5976 
13.2870 U 

1268.3057 U 
22.3463 u 

17 
1.9931 U 

1.0 u 
29.8505 
4.9524 u 

14.4949 U 
36.0759 

4.8728 u 
5337.0874 

4.1 
36.21 22 
2.7321 

2124.3560 
2.6610 

7.5345 
14.1055 u 

10.2829 
4849.6709 

0.2 u 
1000 u 
100 u 

1246.7448 
21.9864 
14.1055 u 

1346.4323 U 
23.7229 U 

9.0 
3.1652 

1.0 u 
16.4814 
5.2575 U 

15.3878 U 
42.2293 

4.5917 U 
n36.2070 

3 . 4  
98.7589 
3.6627 

345 1 ,5979 
2.5593 

16.0852 
9.0557 

11.0292 
6904.8188 

1100 

1527.9768 
425.7629 

0;2 u 

100 u 

13.2917 U 
1268.7500 U 

22.3542 U 
12 

2.4895 
1.0 u 

39.2725 
4.9542 U 

14.5000 u 
44.0459 



SOLAR POND BOREHOLE SAMPLES 
UETALS 

INORGANICS DATA SUWlURY REPORT 
aaaa1~aaaaaaa=1~1111=8a=~=aaaaa=~~-aa~aaaaan=aaaaanaanaaan=~~=aa=annaaaaaaaaaaaaaaaa8aaaaaaaaaaa~aaaaaaaaa~a=aaaaaaa~aaa=aa 

. Page: 18 RFU Batch N h r :  Cl ient :  ROCWELL (ROCKY FLATS) 

Sanple Informat ion 

........................................................................................................................... 

BH87-881-095 BH87-881-096 RFU Batch ID :  BH87-881-088 BH87-881-089 
Customer ID :  SP1087190H SP10872l UT SP108723DH SP1 O8724OH 

Uatr ix:  So i l  Soi L Soi 1 Soi 1 
Units: .UC/KC MWKC UG/KC M W K G  ........................................................................................................................... 

Uetals 

S i l ver  (Ag), t o t a l  .............. 
Aluninun ( A l l ,  total............., 
Arsenic (As), total.............. 
Bariun (Ea), t o t a l  .............. 
Bery l l i un  (Be), t o t a l  .............. 
Calciun (Ca), t o t a l  .............. 
Cacbniun (Cd), total.............. 
Cobalt (Co), total.............. 
Chraniun ( C r ) ,  total... ........... 
Cesiun (Cs), total.............. 
Copper (Cu), total-............. 
Iron (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, t o t a l  .............. 
L i t h i m  (L i ) ,  total........ ...... 
Uagnesiun (Mg), t o t a l  .............. 
Uanganese (Un), totel.............. 
Uolybdenun(Mo), total.............. 
S o d i u n  (Ne), t o t a l  .............. 
Nickel ( N i l ,  total..... ......... 
Lead (Pb), t o ta l .  ............. 
Antimony (Sb), total . .  ............ 

4.6687 u 
15699.0830 

5.3 
94.4078 
2.3343 U 

6820.9590 
100.6616 
13.5146 U 
15.5294 

17.0238 
11511.1816 

0.2 
1500 
100 u 

2684.5422 
43.1266 
13.5146 U 

1290.0303 U 
22.7291 U 

24 
4.6991 

Seleniun (Se), total.............. 1.0 u 
St ron t iun  ( S r ) ,  t o t a l  .............. 69.8480 
Tha l l iun  (111, total.............. 5.0373 U 
Vanadiun ( V  ), total.............. 14.7432 U 
Zinc (Zn), total.............. 51.9555 

5.4775 u 
12056.5049 

2.1 
78.1214 
2.7387 U 

7454.2163 
2.7127 

9.1269 
15.8559 U 

22.9677 
8064.9366 

1400 

2298.0362 
31 . a 1 8  
15.8559 U 

1513.5135 U 
26.6667 U 

0.2 u 

100 u 

27 
3.1946 

86.5850 

23.7727 
50.9199 

1.0 u 

5.9099 U 

4.5952 U 
11807.0098 

2.5 
108.5335 

2.2976 U 
461 0.6489 

2.8459 
13.3018 U 
10.5320 

7.7859 
5088.5801 

1200 

1694.7968 
24.7546 
13.3018 U 

1269.7161 U 
22.3712 U 

0.2 u 

100 u 

18 
2.1679 

49.8968 

22.9561 
36.1526 

1.0 u 

4.9579 u 

4.8091 U 
10209.5801 

3.4  
46.301 9 
2.4045 U 

6460.8799 
2.9537 

13.9210 
7.0497 

10.3876 
6434. 1040 

0.24 
950 J 
100 u 

1792.9387 
46.7755 
13.9210 U 

1328.8284. U 
23.4127 u 

18 
2.5243 

50.0194 

26.4956 
55.8000 

1.0 u 

5.1888 u 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
==a=a=aaiD==.====...=.aaana==a=======a====a=aa=aa=aa=======a=aa==aa=~aaaa===a==========~===a===------- -------=---------------====== ............... 
RFY Batch N u r k r :  Client:  ROCKUELL (ROCKY FLATS) Page: 19 

Sample Information 

........................................................................................................................... 

RFU Batch ID: 8887-881-045 8H87-881-034 8187-881-046 ~~87-881-047  
Customer ID: SP11870008 SP118mSDH SP118711DH ~ ~ 1 1 8 7 1 4 0 ~  

Matrix: So i l  so i  1 Soi 1 Soi 1 
Units: M W K C  WWKG MG/KG M W K G  ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
Aluninun ( A l ) ,  total.............. 
Arsenic (As), total.............. 
Bariun (Be), total.............. 
Be ry l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total.............. 
Chranim (Cr ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (CUI ,  total.............. 
Iron (Fe), total.............. 
Mercury (Hg), total.............. 
Potassiun (K ), total.............. 
L i t h i u n  (Li) ,  t o t a l  .............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total.............. 
Molytdenm(Mo), total.............. 
S o d i u n  (Na), total.............. 
Nickel ( N i ) ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), total.............. 
Seleniun (Sa), total.............. 
Strontiun ( S r ) ,  total.............. 
Tha l l iun  ( 1 0 ,  total.............. 
Vanadiun ( V  1, total.............. 
Zinc (Ln), t o t a l  .............. 

4.7165 U 
3027.0559 

6.1 
51.9740 

2.4695 U 
6246.5269 

2.3714 
13.6529 U 
6.2059 U 

6.0400 
7263.6670 

1100 

1221 S802 
170.T746 

0.2 u 

100 u 

13.6529 U 
1303.2312 U 

22.9617 U 
27 

4.4147 

22.8165 

22.2866 
30.7866 

1.0 u 

5.3289 U 

4.9436 u 
7888.6597 

5.1 
105.1292 

3.1130 
5131.8975 

3.4179 
14.3111 U 
6.5050 U 

10.1376 
1 1 180.7686 

1400 

1754.7926 
171.3658 

0.2 u 

100 u 

14.3111 U 
1366.0555 u 

24.0686 u 
17 

2.2801 

32.4674 

36.7325 
39.9186 

1.0 u 

5.4576 U 

4.8703 U 
4992.9146 

4.9 
74.1090 
3.1012 

3062.0996 
1 .a347 

14.0982 U 
6.4083 U 

8.8529 
9234.2656 

1400 

1328.9642 
93.0562 
14.0982 U 

1345.7366 U 
25.1847 

24 
2.8456 

48.321 8 

25.5338 
45.0616 

0.2 u 

100 u 

1.0 u 

5.2548 U 

4.79% u 
6936.2925 

6.3 
92 A253 

2.3992 U 
571 5.761 7 

2.2755 
13.8900 U 
6.3136 U 

10.4387 
10065.9443 

0.2 u 
1600 

. 100 u 
1785,7340 
205.1515 

13.8900 U 
1325.8656 U 

29.2828 
21 

6.2159 

48.7611 

30.1766 
49.9613 

1.0 u 

5.1772 U 



a -  SOLAR POND EOREUOLE SMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 

RFU Batch Nunber: Client:  ROCKUELL (ROCKY FLATS) 

Sample Information 

a ~ ~ ~ ~ a a a a a a a a ~ a 1 ~ I P I = a a n n a a a a ~ a a a a a a a a a ~ a a a a x a a a a ¶ a ~ a a a a a a ¶ 8 ¶ ¶ a a a a a a a n ~ a a a a a a a a a a a a a a ¶ a a ¶ ¶ ¶ ~ a a a a ~ ~ a a ~ ~ ~ ~ a ~ ~ ~ a ~ a ~ ~ ¶ ~ ~ a a ~ ¶ ~ ~ a  

Page: 20 ........................................................................................................................... 

RFU Batch ID:  BH87-881-048 81187-881-049 BH87-881-050 8H87-881-051 
Customer ID :  SP11871601 SP11871901 SP1 l872lDU SP118R4DH 

Units: MG/KG WWKG MWKG MG/KG 
Matrix: So i l  soi  1 Soi 1 Soi 1 

........................................................................................................................... 
Metals 

S i l ver  (Ag), total.............. 
Aluninun ( A l ) ,  total......... ..... 
Arsenic (As), total....... ....... 
Bariun (Be), t o t a l  .............. 
Eery l l i un  (Be), total...... ........ 
Calciun (ta), total.............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
C o w r  (Cu), total.............. 
Iron (Fe), total.............. 

Potassiun (K  ), t o t a l  .............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total..... ......... 
M O l y M ~ ( M O ) ,  total.............. 

Mercury (Ug), t o t a l  .............. 
L i t h i u n  ( L i ) ,  t o t a l  .............. 

S o d i u n  (Na), t o t a l  .............. 
Nickel ( M i ) ,  total.............. 
Lead (Pb), total..... ......... 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), total... ........... 
St ron t iun  ( S r ) ,  t o t a l  .............. 
Tha l l iun  (11). t o t a l  .............. 
Vanadiun ( V  1, total........ ...... 
Zinc (Zn), t o ta l .  ............. 

4.9158 U 
8580.0400 

7.4 
117.5529 

2.4579 U 
2872.7556 

1 .Sa6 

7.6179 
14.2300 U 

10.6982 
17913.5117 

1900 

1991.4700 
330.1747 

0.2 u 

100 u 

14.2300 U 
1358.3162 U 

23.9322 U 
16 

5.7430 

41.9154 

43.4910 
46.5113 

1.0 u 

5.3039 U 

4.5514 u 
4022.3306 

5.4 
37.8619 
2.2757 U 

7882.57% 
2.1621 

13.1750 U 
5.9886 u 

8.9666 
5892.2856 

0.2 
1000 
100 u 

1270.5951 
68.5208 
13.1750 U 

1257.6149 U 
22.1580 U 

21 
4.8381 

45.8203 

25.6032 
46.6868 

1.0 u 

4.9107 U 

4.3308 U 
1430.8534 

3.0 
21.5632 
2.1654 U 

772.4771 
1.9054 

12.5366 U 
5.6986 U 

3.5900 U 

0.2 u 
1000 u 
100 u 

2416.8628 

5 16 ..3915 
24.7978 
12.5366 U 

1196.6716 U 
21.0862 u 

17 
3.6940 

17.4458 

17.5376 
17.4719 

1.0 u 

4.6727 U 

4.5426 U 
41 74 A302 

2.5 
51.5583 
2.2713 U 

2377.001 0 
2.8755 

13.1497 U 
5.9771 U 

13.2599 
7806.1587 

1100 

1437.0243 
137.4513 

0.2 u 

100 u 

13.1697 U 
1255.1975 'U 

22.1154 U 
21 

4. 74L8 

42.9620 
1.0 u 

4.9012 U 
14.3451 u 
45.7804 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANlCS DATA SUMMARY REPORT 
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RFU Batch Nunber :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 21 

Sarrple Information 

........................................................................................................................... 

RFU Batch IO: 8187-881-052 8187-881-061 BH87-881-080 8H87-881-081 
Customer IO: SP11872bDH SP11872R)H SP12870009 SP12870916 

Matrix: So i l  Soi 1 Soi 1 Soi 1 
Units: MG/KG MG/KG MG/KG UWKC ........................................................................................................................... 

Metals 

S i l ve r  (Ag), total.............. 
A l u n i n u n  (At), total.............. 
Arsenic (As), total.............. 
Bariun .(Ea), total-............. 
Be ry l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt (co), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (CUI ,  total.............. 
Iron (Fe), 
Mercury (Hg), 
Potassiun (K ), 

L i t h i u n  (Li) ,  
Magmiun  (Mg), 
Manganese (Mn 1, 
Mo 1 ybdenUn(M0 1, 
Sodiun (Ne), 
Nickel ( N i ) ,  
Lead (Pb), 
Antimony (Sb), 
Scleniun (Se), 
Stront iun ( S r ) ,  
Tha l l iun  ( T l ) ,  
Vanadiun ( V  1, 
Ziw (Zn), 

total.......... .... 
total....... ....... 
total....... ....... 
total.... .......... 
total......... ..... 
to ta l .  ............. 
total....... ....... 
total.............. 
t o t a l  .............. 
total.............. 
total . . .  ........... 
total.. ............ 
total.............. 
total.............. 
t o t a l  ..... ;........ 
to ta l .  ............. 

4.6370 u 
bcu.8uu 

1.9 
71.2666 
2.3185 U 

4191 . a 9 8  
2.2478 

6.9098 

16.8736 
821 4.4609 

1400 

2374.9055 
99.3270 
13.4230 U 

1281.2822 u 
22.6628 

25 
6.3159 

1.0 u 
66.3585 

5.0031 U 
14.6432 U 
49.2546 

13.4230 U 

0.2 u 

100 u 

5.2102 U 
9891.5254 

2.5 
90.161 1 
2.6051 U 

6571 . 4 W  
2.6353 

17.6816 
611.9954 

31 .a04 
18835.1074 

1500 

3329.5n6 
275 .e702 

0.2 u 

100 u 

15.0822 U 
1439.6602 U 
366.3510 

20 
5.0554 

95.5719 

27.2563 
64.2792 

0.8 J 

5.6215 U 

4.8660 u 
32n.7385 

3.4 
27.6575' 
2.4330 U 

2076.3572 
2.2624 

14.0857 U 
6.4026 U 

7.1063 
2550.2820 

0.2 u 
1000 u 
100 u 

764.6980 
10.5978 
14.0857 U 

1344.5469 U 
23.6896 U 

23 
4. W60 

1.0 u 
19.0078 
5.2501 U 

15.3663 U 
24. SO63 

4.9259 U 
4150 4 6 0  

5.7 
48.0175 
2.4630 U 

3025 A209 
3.5042 

14.2593 U 
6.4815 U 

9.3495 
221 3.3069 

0.2 u 
1000 u 
100 u 

89i .  6759 
7.9006 

14.2593 U 
1361.1112 U 

23.9815 U 
24 

3.9800 
1.0 u 

25 A 1 9  
5.3148 U 

15.5556 U 
25.5437 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
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RFY Batch Nunber: Client: ROCKUELL (ROCKY FLATS) Page: 22 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: 6~87-881-069 81187-mi-070 BH87-881-082 BH87-881-083 
Customer IO: SPl287160H spi 28719011 SP 128nlOH SPl28n4OH 

Matrix: So i l  Soi 1 Soi 1 Soi 1 
Units: MG/KG MWKG MG/KG MWKG ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 

Arsenic (As), total.............. 
Bariun (Be), total........... ... 
Bery l l i un  (Be), total.............. 
Calciun (Ca), total............., 
CaCmiun (Cd), total.............. 
Cobalt (Co), total.............. 
C h r a i u n  (Cr ) ,  t o t a l  .............. 
Cesiun (cs), total..... ......... 
Copper (cu), total....... ....... 
Iron (Fe), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total......... ..... 
Lithiun (Li), total... ............ 
Magnesiun (Wg), total.............. 
Manganese (Mn), total...... ........ 
S o d i u n  (Ma), t o t a l  .............. 
wicket (N i ) ,  total..... ......... 

A l u n i n u n  ( A l l ,  t o t a l  .............. 

MOlytd-(MO), total............., 

Lead (Pb), total...... ........ 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 
Strontiun (Sr), t o t a l  .............. 
Tha l l iun  (111, t o t a l  .............. 
Vanadiun ( V  ), total... ........... 
Zinc (Zn), total... ........... 

5.0667 u 
17771 .W69 

2.0 
143.0413 

2.5333 U 
17224.7180 

3.2367 
14.6667 U 
39.7844 

19.2560 
12600.4316 

1300 
0.2 U 

100 u 
2808.8660 

117.5795 
14.6667 U 

1400.0000 U 
24.6667 U 

20 
2.2181 

56.5921 
1.0 u 

5.4667 u 
30.4498 
SO. 6929 

5.1180 u 
16307.6553 

4.2 
171 .M I0  

2.5890 U 

2.9804 
14.9890 U 
35.5966 

19.9803 
17911.6367 

2100 

2803.0396 
223.2827 

722a.4126 

0.2 u 

100 u 

14.9890 u 
1430.7693 U 

25.2088 U 
22 

5.6757 

53.8361 

45.6501 
66.4235 

1.0 u 

5.5968 u 

4.9681 U 

7.7 
65.9600 
2.4841 U 

1974.4653 
3 3034 

7.2354 

9.4686 
9762.2705 

3000 

1329.0854 
128.331 0 

at, .447a 

14.3814 u 

0.2 U 

100 u 

14.3814 U 
1372.7716 U 

24.1869 U 
19 

4.6092 

21.1015 
1.0 u 

5.3603 U 
21.6783 
32.9833 

4.4177 U 
2528.581 5 

4.0 
40.8253 
2.2088 u 

1015.1147 
2.3462 

12.7881 U 
5.8128 U 

5.6257 
7305 .w66 

0.2 u 
1000 u 
100 u 

613.4424 
180.61 35 
12.7881 U,  

1220.6790 U 
21.5072 u 

10 
1.9182 U 

1.0 u 
12.1115 
4.7665 u 

13.9506 U 
14.6807 



I - 

Si lver  (Ag), 
Aluninun ( A l l ,  
Arsenic (As), 
Eariun (Ea), 
Eery l l i un  (Be), 
Calciun (Ca), 
Cadniun (Cd), 
Cobalt ( to ) ,  
Chromiun ( C r ) ,  
Cesiun (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassiun (K 1, 
L i t h i u n  (L i ) ,  
Magnesiun (Mg), 
Manganese (Mn), 
Molybdenun(Ho), 
S o d i u n  (No), 
Nickel ( N i ) ,  

total... ........... 
total.......... .... 
total.............. 
total.............. 
total.............. 
total.............. 
total.... .......... 
total.............. 
t o ta l .  ............. 
total....... ....... 
total . .  ............ 
total.... .......... 
to ta l .  ............. 
total.............. 
total.............. 
total........ ...... 
total . . .  ........... 
total.............. 
total.............. 
total.............. 

Lead (Pb), t o t a l  .............. 
Antirony (Sb), total..... ......... 
Seleniun (Se), total.............. 
Stront iun (Sr ) ,  t o t a l  .............. 
Tha l l iun  (11). total......... ..... 
Vanadiun ( V  1, total.............. 
Zinc (Zn), total.............. 

BH87-881-086 ~~87-881-085 
~~128726014 SPl28RPOH 
Soi 1 Soi 1 
MG/KC W K G  

4.8796 u 
4177.1914 

2.4 
39.1924 
2.4398 U 

4336.2939 
2 .4906 

14.1252 U 
6.4205 U 

1 5.0261 
2082.2693 

0.2 u 
1000 u 
100 u 

1268.9382 
14.0954 
14.1252 U 

1348.3147 U 
23.7560 u 

26 
3.5185 

1.0 u 
48.0698 
5.2648 U 

15.4093 U 
27.5781 

4.5778 u 
5m.7891 

3.5 
39.8582 
2.2889 U 

25 13.5613 
2.5691 

9.5108 
13.2517 U 

13.6657 
6104.0918 

1400 

1598.5976 
24.0126 
13.2517 U 

1264.931 0 
22.2869 U 

0.2 u 

100 u 

4.7377 u 
11755.2881 

6.4 
97.8809 
2.3688 U 

7658.0566 
3.3635 

13.7143 U 
15.0141 

25.8832 
10875.1670 

1300 

3058.2273 
69.31 01 
13.7143 U 

1309.0911 U 
23.0649 U 

0.2 u 

100 u 

24 21 
4.5818 5.3369 

1.0 u 1.2 
48.8679 92.871 6 
4.9393 u 5.1117 U 

15.3059 22.2650 
42.5013 91.2125 

4.8280 U 
11099.0293 

4.5 
74.3362 
2.4140 u 

92T3.2734 
3.2716 

17.3157 
10.6393 

22.9218 
16855.8203 

0.2 u 
1100 
a100 u 

2784.3052 
104.7534 
13.9756 U 

1334.0392 U 
32.3457 

22 
5.1947 

98.1042 

28.7326 
16. 4405 

0.6 J 

5.2091 U 



RFU Batch IO: BH87-881-092 BH87-881-093 BH87-881-062 BH87-881-063 
Custaner ID: SP128739OH SPl2874lDH SP1387OOUC SP138701 C T  

Matrix: S o i l  501 1 Soi 1 Soi 1 
Units: MG/KG MG/KG MG/KG W K G  ........................................................................................................................... 

Metals 

S i l ver  (Ag), 
Aluninun ( A l ) ,  
Arsenic (As), 
Bariun (Be), 
Beryl 1 iun (Be), 
Calciun (Ca), 
Cadniun (Cd), 
Cobalt (CO), 

Chraniun (Cr ) ,  
Cesiun (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg) , 
Potassiun (K  ), 

L i t h i u n  (L i ) ,  
Magnesiun (Wg), 
Manganese (Iln), 

S o d i u n  (Ne), 
Nickel ( N i l ,  
Lead (Pb), 
Antimony (Sb), 
Se!eniun (Se), 
S t ron t iun  (Sr ) ,  
Tha l l iun  (11). 
Vanadiun ( V  1, 
Zinc (Zn), 

~ O l y w e O u n ( ~ ) ,  

total... ........... 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o t a l  .............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o t a l  .............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o ta l .  ............. 
total . .  ............ 
total.............. 
total.............. 

4.4914 U 
8453.5068 

4.1 
49.97% 
2.2457 U 

3293.5530 
2.6334 

10.6682 
10.3915 

15.1162 
7829.1099 

1100 

2059.5579 
66.95% 
13.0016 U 

1241.0575 U 
23.8633 

18 
2.4741 

52.5568 

19.4693 
68.9264 

0.2 u 

100 u 

0.5 J 

4.8460 u 

4.5755 u 
1 1220.7354 

3.6 
41 .&a 
2.2868 

3264.9297 
2.6319 

13.2391 U 
12.2536 

12.1564 
92 18.5408 

1400 

2442.7959 
128.6426 

0.2 u 

100 u 

13.2391 U 
1263.7362 u 

22.2658 U 
17 

6.2UO 

48.2116 

21.6648 
65.6830 

0.5 J 

4.9346 u 

4.8761 U 
13770:3232 

5.3 
161.2726 

2.4381 U 
621 5 .OS96 

1.6275 
14.1150 u 
12.4206 

19.0579 
14827.9043 

1400 

2975.5195 
225.6887 

0.2 u 

100 u 

14.1150 U 
1347.3451 U 

23.7389 U 
20 

6.9483 

58.7420 

30.8899 
61.7086 

1.0 u 

5.2611 U 

5.1065 u 
10069.7588 

4.8 
88.0052 

561 2.5522 7.0957 U 

2.0188 
15.7176 
10.0735 

20.9387 
3340.6895 

0.2 u 
1000 u 
100 u 

2526.3508 
130.8207 
16.7761 U 

1410.6478 U 
26.8507 U 

22 
3.5795 

96.0384 

25.7814 
36.8736 

1.0 u 

5.507s u 



0 -  

RFU Batch ID :  EH87-881-064 EH87-881-065 8H87-881-067 EH87-881-068 
Customer ID :  SP138703ER SP 1387060H SP138709OH SP138711DH 

Units:  MG/KG MG/KG MG/KG MG/KG 

Matrix: So i l  Soi 1 Soi 1 Soi 1 

........................................................................................................................... 
Metals 

S i l ve r  (Ag), total.............. 5.0201 U 4.6481 u 4.8013 U 4.4798 u ............. 2823.6458 Aluninun ( A l l ,  t o ta l .  9162.5557 w . a v 7 o  769.901 7 
Arsenic (As), t o t a l  .............. 
Eariun (Be), total.............. 
Ee ry l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobelt (Co), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (tu), total.............. 
I r o n  (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, t o t a l  .............. 
L i t h i u n  (L i ) ,  total.............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
Molybdenun(Ho), total......... ..... 
S o d i u n  (Ne), total...... ........ 
Nickel (Ni), total.............. 
Lead (Pb), total.........'..... 
Antimony (Sb), total.............. 
Seleniun (Se), total.............. 
Strmtiun ( S r ) ,  total.............. 
Tha l l iun  (11). total.. ............ 
Vanadiun ( V  ), total.............. 
Z i n c  (tn), total.............. 

2.9 
71.4716 
2.5101 

4818.6 1 72 
2.4268 

14.5319 
9.6470 

28.0112 
5255.9102 

0.2 
1000 
100 

2348.3801 
59.6647 
14.5319 

1387.1338 
24.4400 

21 
3.6120 

1 .o 
97.2528 
5.4164 

25.3378 
63.1754 

U 

U 

U 
U 
U 

U 
U 
U 

U 

U 

10 
27. W78 
2.3240 

37i7.7046 
2.5738 

13 -4549 
6.1159 

16.1715 
14200.1455 

0.2 
1000 
100 

2367.0325 
79.1560 
13.4549 

1284.3547 
22.6288 

28 
5.4798 

1 .o 
58.2842 
5.0150 

21.22% 
125.9281 

U 

U 
U 

U 
U 
U 

U 
U 
U 

U 

U 

5.3 
6.3175 
2.4006 

473.8121 
1 .w15 

13.8985 
6.3175 

3.9800 
594.101 6, 

0.2 
1100 
100 

259.3686 
3.8863 

13.8985 
1326.6738 

23.3747 
21 

6.5369 
1 .o 

12.6350 
5.1803 

15.1620 
12.6350 

U 
U 
U 

U 
U 

U 

U 

U 

U 
U 
U 

7.3 
15.3381 
2.2399 u 

992.9117 
2.7270 

12.9677 U 
5.8944 u 

7.0559 
3210.371 1 

1300 

767.7449 
17.9586 
12.9677 U 

1237.8268 U 
21.8093 U 

0.2 u 

100 u 

26 
4.2649 

24.6390 
4.8334 u 

14.1466 u 
24.7254 

1.0 U '  
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Page: 26 RFU Batch N u i h r :  Cl ient :  ROCKUELL (ROCKY FLATS) 

Sanple Information 

........................................................................................................................... 

RFU Batch ID :  8187-881-066 EH87-881-094 BH87-881-102 BH87-881-105 
SP1587008D Customer ID :  SP13876DUP S P I C B ~ C T  SP1487048R 

Matrix: So i l  so i  1 Soi 1 Soi 1 
Units: M W K C  MWKG M W K G  M W K G  ........................................................................................................................... 

Metals 

S i l ver  (Ag), 
Aluninun ( A l l ,  
Arsenic (As), 
Eariun (Ea), 
Be ry l l i un  (Be), 
Calciun (Ca), 
Cactniun (Cd), 
Cobalt (CO), 

Chraniun (0). 
Cesiun (Cs), 
C o p r  (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassiun (K 1, 
L i t h i u n  (Li) ,  
Magnesiun (Hg), 
Manganese (Hn) , 
MolyWenm(Ho), 
S o d i u n  (Ne), 
Nickel ( M i ) ,  
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
Stront iun ( S r ) ,  
Tha l l iun  (11). 
Vanediun (V ), 

Zinc (Zn), 

total....... ....... 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total....... ....... 
total.............. 
t o t a l  .............. 
total.............. 
total......... ..... 
total.............. 
total.............. 
total.............. 
total.............. 
total.. ............ 
total... ........... 
total.............. 
t o t a l  .............. 
to ta l . .  ............ 
t o t a l  .............. 
total......., ...... 
total.............. 
total.............. 

4.7293 u 
1 8 8 6 . m  

8.3 
11.5060 
2.3646 U 

11 12.3563 
2.3818 

13.6900 U 
6.2227 U 

5.4085 
2795.7263 

0.2 u 
1000 u 
100 u 

606.6347 
24.8044 
13.6900 U 

1306.7686 U 
23.0240 U 

27 
4.1735 

1.0 u 
17.8846 
5.1026 U 

14.9345 U 
29.5126 

4.8590 u 
lo810 .os66 

3.6 
53.9755 
2.4195 u 

5514.6147 
2. 7228 

14.0075 u 
10.2045 

19.5319 
6246.3066 

0.2 u 
960 J 
100 u 

2385.4993 
219.7527 
14.007s u 

1337.0787 U 
23.5581 u 

23 
5.5540 

75.9975 

31.9753 
68.3428 

1.0 u 

5.2210 U 

4.7774 u 
8826.3 164 

4.0 
36.2171 
2.6399 

4868.7192 
2.3047 

13.8292 U 
16.9453 

20.7643 
8098.8262 

1100 

2072.2571 
109.8744 

0.2 u 

100 u 

13.8292 U 
1320.0629 U 

23.2582 U 
22 

5.5000 

64.2366 

24.7603 
34.9346 

1.0 u 

5.1545 U 

5.0208 U 
20545.6660 

10 
242.3069 

2.5104 U 
4789.0874 

1.9617 
14.5338 U 
21.4551 

22.9607 
29505.4297 

1700 

3264.7339 
152.4157 

0.2 u 

100 u 

14.5338 U 6 

1387.3202 U 
40.6855 

18 
2.6299 

61 .a732 

34.2087 
54.9822 

1.0 u 

5.4172 U 



a -  SOLAR POND BOREHOLE SAJ4PLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
aaaaaaa==aa=sna11n-~xaa~aaa==aa==a===a=aa=aaaaaaa==aaaaaaaaaxaaxaaxaaa=aaaaaa==a==aaa=aaaa=a====aa=a====a===aa=aa========= 

RFU Batch Nmber: Client:  ROCWELL (ROCKY FLATS) Page: 27 

Sanple Information 

........................................................................................................................... 

BH87-881- 1 12 
SP158712UT 

RFU Batch I D :  EH87-881-106 BH87-881-103 BH87-881-104 
Customer ID :  SP158701ODH SP 158mtDH SP1587OaDH 

Mat i ix:  So i l  Soi 1 Soi 1 Soi 1 
Units: MC/KG W K G  MG/KG MC/KC ........................................................................................................................... 

Metals 

Silver (Ag), total.............. 
A l u n i n m  ( A l l ,  total.............. 
Arsenic (As), total.............. 
Bariun (Ea), total.............. 
Be ry l l i un  (Be), total......... ..... 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt ( to) ,  total.............. 
C h r a i u n  ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), total.............. 
Copper (Cu), t o t a l  .............. ; 
Iron (Fe), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K ), total.............. 
L i t h i u n  (L i ) ,  total.............. 
Magmiun  (Hg), t o t a l  .............. 
Manganese (Mn), total.............. 
Molybdenun(Wo), total.. ............ 
S o d i u n  (Ne), to tau  .............. 
Nickel ( N i ) ,  total.......... .... 
L earl (Pb), t o t a l  .............. 
Antimony (Sb), t o ta l .  ............. 
Seleniun (Se), total.............. 

Tha l l iun  ( T l ) ,  total..... ......... 
Vanadiun (V ), t o t a l  .............. 
Zinc (Zn), total.............. 

S t ron t iun  (Sr), t o t a l  .............. 

4.9086 u 
11604.05% 

6.4 
178.9242 

2.4543 U 
3133.5808 

2.7760 

502.6290 

28.6358 
23469.1582 

1100 

2077.4043 
501.7424 

14.2091 U 

0.2 u 

loo u 

14.2091 u 
1356.3218 U 
542.9685 

13 
3.0202 

42.9989 

23.5280 
45.2158 

1.0 u 

5.2961 u 

4.4607 u 
12673. 7354 

8.3 
181.5964 

2.2303 U 
6419.6753 

2.6556 
12.9125 U 
23.9826 

17.7844 
26992.61 72 

0.2 u 
1300 
100 

2454.2354 
512.2239 

12.9125 U 
1232.5581 U 

32.6823 
8.1 

3.2581 
1.0 u 

56.1214 
4.8128 U 

21.2951 
62.1157 

4.7769 U 
101 58.8730 

7.0 
120 . n o 1  

2.3885 U 
2638.5327 

2.3540 

8.5370 
13.8279 U 

7.1643 
14665.5303 

1100 

1716.9120 
92.8070 
13.8279 U 

1319.9382 U 
33.3887 

9.5 
2.0742 U 

1.0 u 

5.1540 u 

0.2 u 

100 u 

27.6365 

19.8869 
33.9256 

4.8023 U 
5477.7783 

7.0 
61.2414 

I 2.4012 U 
2653.6521 

2.3505 

7.4020 

10.7071 
21362.1152 

13.9015 U 

0.2 u 
1000 u 
100. u 

1409.185 1 
105.6572 
13.9015 U 

1326.9640 U 
23.3798 U 

14 
3.0148 

32.9139 
5.1815 

21 .SO89 
46.0462 

1.0 u 



RFU Batch ID:  EH87-881-113 EW87-881- 114 EH87-881-120 EH87-881.121 
Customer ID:  SP158714CT SP158717ER SP 168702 F S SP168708uC 

Uatr ix:  So i l  Soi 1 Soi 1 Soi 1 
Units: UGlKG W/KG MGIKG W K G  

Metals 

Silver (Ag), 
Alunincm ( A l ) ,  
Arsenic (As), 
Eeriun (Ea), 
Bery l l i un  (Be), 
Calciun (Ca), 
Cachiun (Cd), 
Cobalt (CO), 

Chraniun (Cr ) ,  
Cesiun (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassiun (K  1, 
Li th im (Li) ,  
Magncsiun (Hg), 
Manganese (Mn), 
Molybdpnm(Ho), 
S o d i u n  (Na), 
Nickel (N i ) ,  

Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
S t ron t iun  ( S f ) ,  
Tha l l iun  (111, 
Vanadiun ( V  ), 

Zinc (Zn), 

total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o ta l .  ............. 
total..... ......... 
total.............. 
total.... .......... 
t o t a l  .............. 
total . .  ............ 
total.... .......... 
to ta l .  ............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total... ........... 
total... ........... 
total.............. 
total... ........... 
total.............. 
total... ........... 

6.7044 
11559.5723 

10 
144.4901 

2.3522 
4709.5898 

2.4669 
13.6180 
12.3163 

22.5689 
1031 3.5098 

0.2 
1600 
100 

2866.9333 
75.5285 
13.6180 

l2W .9003 
22.9030 

24 
5.8248 

1 .o 
79.4804 
5.0758 

32.3801 
75.3686 

4.7061 
11326.9854 

5.6 
260.8080 

2.3531 

3.0263 
13.6230 
1 1.1749 

20.2010 
8564 .a037 

0.2 
1400 
100 

2801.1902 
64.6485 
13.6230 

1300.3767 
22.9114 

23 
6.3400 

1 .o 
71.5806 
5.om 

84.9410 

4~7 .7035  

28.2967 

5 .ow 
12750.5T71 

4.8 
64.6704 

103.1250 
1969.6405 

64.6706 
14 .6138 
20.6728 

17.3728 
16362.6660 

0.2 
6400 

100 
2345.2297 

176.R28 
16.61 38 

1394.9536 
24.5778 

22 
16362.6660 

1 .o 
13.6890 

12750.5?71 
33 3 2 0  

103.1250 

4.acjai u 
9725 .a955 

14 
43.9583 
24.2904 U 

43.9583 
14.0628 U 
16.5432 

4.6193 

63as7.23~ 

8943.7676 
0.2 u 

100 u 
1100 

i 989.631 2 
97.6456 
14.0628 U 

1342.3618 U 
23.6511 U 

8.2 
8943.7676 

1.0 u 
43.1470 

9725.8955 
15.3413 U 
14.5469 



r -  4 

SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUWARY REPORT 
==iaoa=n=rra===ann===n~==a=~======================a===~=====aa=a5n=a===aa=================a===a----------------- -----------------I--------- --------- 
RFU Batch Nunber: Cl ient :  ROCKUELL (ROCKY FLATS) Page: 29 

Sanple Information 

........................................................................................................................... 

RFU Batch ID:  81187-881-122 8187-881 - 123 
Custaner ID:  SP168710Cf SP168711 BR 

Units: MG/KG MG/KG 
Matrix: So i l  Soi 1 

........................................................................................................................... 
Metals 

S i l ve r  (Ag), total.............. 
A l u n i n u n  ( A l l ,  total.............. 
Arsenic (As), total.............. 
Eariun (Be), t o t a l  .............. 
Bery l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), t o t a l  .............. 
Copper (Cu), total.....;........ 
I r on  (Fe), total.............. 
Mercury (Hg), total.............. 
Potassiun (K 1, total.............. 
L i t h i u n  (Li) ,  total.. ............ 
Magnasiun (Mg),. t o t a l  .............. 
Manganese (Mn), total.............. 
Molyt&nun(Mo), total.............. 
S o d i u n  (Na), total.............. 
Nickel  ( N i ) ,  total.............. 
Lead (Pb), total....... ....... 
Antimony (Sb), total.............. 
Seleniun (Se), t o t a l  .............. 
St ron t iun  ( S r ) ,  t o t a l  .............. 
Tha l l iun  ( T l ) ,  total.............. 
Vanadiun (v  ), total....... ....... 
Zinc (Zn), total.............. 

4.5160 U 
9673.6521 

13 
83.1467 
26.1651 

85846.531 3 
83.1667 
13.0726 U 
1 7.801 9 

10.6346 
10297.3320 

1200 

2199.8521 
169.81 98 

0.2 u 

100 u 

13.0726 U 
1267.8416 U 

21.9858 U 
21 

10297.3320 

72.3377 
9673.6521 

22.4850 
26.1651 

1.0 u 

4.6896 u 
6670.4463 

16 
545.0616 
50.6642 

10273 .%53 
345.0616 

15.5847 
16.9030 

22.3789 
10681.1309 

0.2 u 
920 J 
100 u 

1571 A116 
1 257.9821 

13.5765 U 
1295.7446 U 

22.8298 U 
20 

10681.13W 

36.2260 
6670.4463 

16.0195 
50.6642 

1.0 u 



L i s t :  Customer I D ' S :  A l l  

8608-052-027 
8608-052-030 
8608-056-035 
8609-022-020 
8609-022-023 
8609-022-026 
8609-022-032 
8609-022-035 
8609-022-008 
8609-022-002 
8609-022-005 
8609-022-011 
8609-022-014 
8609-022-017 

C188608860 
C188608861 
(2188608862 
C208609860 
C208609861 
C2 08  6098 6 2  
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 

35 

02 
05  
11 
14 
17 



a -  
Sanple Information 

RFU Batch ID:  8608-052-027 8608-052-030 8608-056-035 8609-022-020 
Customer ID :  C188608860 c188M)8861 c188608862 C208609860 

Matrix: So i l  Soi 1 Soi 1 Soi 1 
Units: MG/KG MWKG MG/KG ' MG/KG ........................................................................................................................... 

Metals 

Si lver  (Ag), t o t a l  .............. 
Aluninun ( A l ) ,  total.............. 
Arsenic (As), t o t a l  .............. 
Eariun (Ea), total.............. 
Ee ry l l i un  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (Cu), total........;..... 
I r on  (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total.............. 
L i t h i u n  ( L i ) ,  total.............. 
Magnesiun (Mol, total.............. 
Manganese (Mn), total.............. 
Molybdenun(Mo), total.............. 
Sodiun (Na), total.............. 
Nickel ( N i l ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), total.............. 
Seleniun (Se), total.............. 
S t ron t iun  ( S r ) ,  total.............. 
Tha l l iun  ( T L ) ,  total.............. 
Vanedim ( V  1, total.............. 
Zinc (Zn), total.............. 

1.2 
25000 

1.1 
210 
1.7 

8000 
0.6 
5.8 
26 
29 

2.1 
22000 
0.12 
3270 

6730 
330 

12 
58 

7.1 
12 

0.6 
0.05 

57 
0.12 

33 
70 

U 

U 
U 

U 

U 
U 

U 
U 

U 

1.2 u 
11700 

0.8 
62 

1 .2 
71 60 
0.6 U 

6 U  
12 
30 

1 .o 
7100 
0.12 u 
1280 

2650 
6.8 

12 u 
6 o u  

6.8 u 
17 

0.6 U 
0.08 

53 
0.12 u 

15 
62 

. 1.1 u 
9440 

0.8 
33 

1.1 
19200 

0.6 U 
34 
16 
29 U 

3.0 
11500 , 
0.14 
2920 

4920 
120 

11 u 
57 u 
22 
19 

0.6 U 
0.04 u 

130 
0.11 u 

25 
93 

2.2 u 
10600 
0.80 

70 

10400 
1.1 u 

1.1 u 
11 u 

8.0 
22 u 
14 

12400 
0.98 
1720 

2000 
160 
33 u 

160 
42 

7.8 
1.1 u 

0.31 
39 

16 
51 

2.2 u 



I 

i 

0 -  

RFU Batch I D :  8609-022-023 8609-022 - 026 8609-022-032 8609-022-035 
C228609862 Custcmer I D :  C208609861 C208609862 C228609861 

Matrix: So i l  Soi 1 Soi 1 Soi L 
Units: MG/KG M / K G  MG/KG HWKC ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 2.4 u 
A lminun ( A l l ,  t o t a l  .............. 6500 
Arsenic (As), t o t a l  .............. 0.99 
Bariun (Ea), t o t a l  .............. 29 
B c r y l l i u n  (Be), t o ta l .  ............. 1.2 u 
Calciun (Ca), t o t a l  .............. 
CaCiniun (Cd), t o t a l  .............. 
Cobalt (CO), t o t a l  .............. 
Chraiun ( C r ) ,  total..... ......... 
Cesiun (Cs), t o t a l  .............. 
Copper (CUI ,  total... ........... 
Iron (Fe), total.............. 
Mercury (Hg), total.............. 
Potassiun (K 1, total... ........... 
L i t h i m  ( L i ) ,  total.............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), t o t a l  .............. 
Molybdenun(Mo), total.............. 

1620 
1.2 u 
12 u 

5.9 
24 u 

4.7 u 
8520 
0.12 u 
1020 

890 
64 
35 u 

Sodiun (Ne), t o t a l  .............. 160 
Nickel ( N i l ,  total.............. 9.4 u 
L e d  (Pb), total . .  ............ 7.8 
Antimony (Sb), total.............. 1.2 u 
Seleniun (Se), total........... ... 0.40 
S t r o n t i u n  ( S r ) ,  t o t a l  .............. 22 
Tha l l iun  ( T l ) ,  total.............. 2.4 u 
Vanadiun ( V  1, t o t a l  .............. 14 
zinc (Zn), t o t a l  .............. 34 

2.4 u 
15000 
0.92 

57 

9160 
1.2 u 

1.2 u 
12 u 
11 
24 u 
15 

7590 
0.20 
1740 

2860 
29 
36 U 

340 
9.6 U 

22 
1.2 u 

0.46 
85 

20 
81 

2.4 u 

2.4 u 
11900 
0.57 

75 

6500 
1.2 u 

1.2 u 
12 u 

2.4 u 
24 u 
11 

13000 
0.12 u 
2000 

2860 
160 
36 U 

240 
41 

4 . 3  
1.2 u 

0.36 
48 

2.4 u 
12 u 
59 

2.5 U 
11900 
0.60 

140 
1.2 u 

5950 
1.2 u 
12 u 
13 
25 
10 

10600 
0.51 
2130 

2910 
160 

1140 

17 

0.37 
67 

17 
65 

37 u 

9.9 u 

1.2 u 

2.5. U 



SOLAR POND CORE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
====ia=======n=iOi=a=na=a========a==a==a===================~===========~====================aaa===============a=======~==== 

RFU Batch Nunbar: C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 3 

Sanple Informat ion 

........................................................................................................................... 

I 

RFU Batch ID: 8609-022-008 8609-022-002 8609-022-005 8609-022-011 
Customer ID :  (3258608860 C258608861 C258608862 C278609860 

Matrix: So i l  soi  1 Soi 1 Soi 1 
Units: MG/KG MG/KG MG/KG UWKC ........................................................................................................................... 

Metals 

S i l ver  (Ag), t o t a l  .............. 
Aluninun (At), total.............. 
Arsenic (As), total.............. 
Bariun (Ea), total.............. 
Be ry l l i un  (Be), total.............. 
Calciun (Ca), t o t a l  .............. 
Cadniun (Cd), t o t a l  .............. 
Cobalt (Co), t o t a l  .............. 
Chromiun (Cr), total.............. 
Cesiun (Cs), total.............. 
Copper (Cu), total.............. 
Iron (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K ), total...,.......... 
L i t h i u n  (L i ) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.... .......... 
Mol-(Mo), t o t a l  .............. 
S c d i u n  (Ne), t o t a l  .............. 
Nickel ( N i ) ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Sc), t o t a l  .............. 
St ron t iun  ( S r ) ,  t o t a l  .............. 
Tha l l iun  (111, to ta l . .  ............ 
Venadiun ( V  1, total.... .......... 
zinc (Zn), to ta l .  ............. 

2.2 u 

0.58 u 
22 u 

1.1 u 

1.1 u 
11 u 
18 
22 u 
4.5 u 

15000 

254000 

10200 
0.16 
2190 

ea10 
130 
34 u 

340 
18 
5.6 
1.1 u 

0.34 
1030 

24 
32 

2.2 u 

2.6 u 
16200 

1 .o 
550 
1.2 u 
3690 
1.2 u 
12 u 
16 
24 U 
23 

14700 
0.12 u 
2170 

4920 
190 
M U  
230 
19 
22 
1.2 u 
0.34 
1 70 
2.4 u 
40 
94 

2.4 U 
10300 
0.05 U 
29 
1.2 u 

3400 
1.2 u 
12 u 

7.5 
24 U 
6.4 
2T50 
0.12 u 

750 

2400 
61 
35 u 
310 
9.4 u - 
15 
1.2 u 
0.05 U 
50 
2.4 U 
12 
14 

2.2 u 
5200 
0.77 
27 

3660 
1.1 u 

1.1 u 
1 1  u 
21 
22 u 

4 . 3  
95 70 
0.11 u 
1550 

640 
120 
32 U 
420 

10 
0.2 u 
1.1 u 

17 U 
2.2 u 
15 
10 

0.26 



APPENDIX C-2 

GROUND-WATER ANALYTICAL DATA 
ALLUVIAL WELLS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



a-  

VOLATILE ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO . 1 JULY 1988 APPENDICES 



r i' 

RFW Batch I D  -------------------- 
0187-881-072 
0287-88 1-035 
0187-88 1-063 
0287-881-037 
0387-881-066 
0188-881-038 
0187-881-121 
0287-881-083 
0387-881-067 
0188-881-023 
0187-881-060 
0287-881-040 
0387-881-069 
0487-88 1-052 
0188-88 1-025 
0187-881-061 
0287-881-042 
0387-881-070 
0487-881-053 

0287-881-070 
0387-881-103 
0487-881-076 
0187-881-022 
0387-88 1-105 
0188-88 1-029 
0187-88 1-028 
0287-88 1-067 
0387 -88 1-108 
0188-881-039 
0188-88 1-040 
8609-049-046 
8609-030-006 
8609-030-016 
8609-025-006 
8609-025-016 
8609-065-006 
8609-065-016 
8609-051-006 
8609-049-006 
8 609-049-015 

0187-88 1-033 

11-86-05-04-87 
11-86-06-08-87 
12-86-04-23-87 
12-86-06-10-87 
12-86-08-03-87 
13-86-03-14-88 
13-86-04-23-87 
13-86-06-11-87 
13-86-08-04-87 
15-86-03-14-88 
15-86-04-22-87 
15-86-06-10-87 
15-86-08-05-87 
15-86-12-08-87 
17-86-03-14-88 
17-86-04-22-87 
17-86-06-10-87 
17-86-08-05-87 
17-86-12-08-87 
22 -86-03 -2 4 -87 
22-86-06-24-87 
22-86-08-27-87 
22-86-12-18-87 
2 6-8 6-0 3 - 18-8 7 
26-86-08-27-87 
28-86-03-16-88 
28-86-03-19-87 
28-86-06-24-87 
28-86-09-08-87 
37-87-03-16-88 
56-87-03-16-88 
G118609860 
G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 

G2 68 6 09 8 60 
G288609860 

~228609860 

46 
06 
16 
06 
16 
06 
16 
06 
06 
15 



SOLAR PONDS ALLUVIAL UELLS 
GC/MS DATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
Daa~aaIi.011aa1a888181*aa~=aaaaa=~==a=====~=======~=============aa===a========aa==a=------aaa-----------a=----------------- -_---_ __-________ -------------__-- 
RFU Batch Umber: Client: ROCKUELL (ROCKY FLATS)  Page: 1 

Sample Information 
........................................................................................................................... 

Toluenc-a: x x x x 
Branof luorc4enzem: x x x x 

1,2-Dichloroethane-d4: x x x x ........................................................................................................................... 
Analytes 

Chloracnsthane.. .................... 
Brananetha ne....................... 
V i n y l  Chloride ..................... 
Chlorocthane. ...................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Oichlorocth me................. 
1,l-Dichlorocthane.... ............. 
Trans-l,2-Dichloroethenc.. ......... 
Chloroform.... ..................... 
1,2-Dichloroctha ne................. 
2 - B u t a m . .  ....................... 
l , l , l -T r i ch lo roe than  .............. 
Car- Tatrechlor i  de............... 
Vinyl Acetate...................... 
Branodichlormthane............... 
1,2-Dichloropr opme................ 
Trans-l,3-Dichloropro pem.......... 
Trichlorocth em.................... 
Dibramochlormthane. ............... 
1,1,2-Trichloroath me.............. 
Benzene ............................. 
cis-l,3-Dichloropropsr#. ........... 
2-Chloroethylviylether.. .......... 
Branoform.......................... 
4-Mcthyl-2-pent~none.. ............. 
2-Hexam. .  ....................... 
Tetrachlorwthene..... ............. 
1,1,2,2-Tetrachlorwthane.~.. ...... 
Toluene............................ 
Chlorobenzene...................... 
Ethylbenzene... .................... 
Styrene......... ................... 
Tota l  Xylenes..... ................. 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

c u  
c u  
c u  

4 u  
c u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

t u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
c u  

4 u  
4 u  
c u  

c u  
c u  

NR 

NR 

NR 
NR 
NR 
NR 
c u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
HR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

L 
NR 

L 
4 
L 

NR 
L 
4 

NR 
NR 
NR 
NR 
L 

NR 
0 

NR 
NR 

NR 
NR 
NR 
NR 

4 
NR 
NR 
NR 
NR 
NR 
NR 

U 

u . .  

U 
U 

U 
U 

U 

U 

U 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

L U  

L U  
4 u  
L U  

c u  
c u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 

NR 
NR 
NR 

Modifiers: U8AnalyZed. not detected. J=Present belou detection l i m i t .  B=Present i n  btank. NS=Not spiked. %=Percent recovery. 



1 '  

R F U  Batch IO: 0387-881-066 0188-881-038 0 187- 88 1 - 1 2 1 0287-881-083 

Matrix: Uater Uater water Uater 
Custaner ID: 12-86-08-03-87 13-86-03-14-88 13-86-04-23-87 13-86-06-11-87 

Units: UG/L UC/L UG/L UG/L 
D i lu t ion Factor: 1 .o 1 1 ........................................................................................................................... 

Surrogate Recovery 

Toluem-d8: x 106 X x x 
Branof luorobenzene: X 116 X x x 

1,2-Dichloroethane-d&: x 94 x x x ........................................................................................................................... 
Ana 1 ytes 

Chloranethane...................... 
Branamthane... .................... 
V i n y l  Chloride ..................... 
Chloroetha ne....................... 
Methylene Chloride................. 
Acetone............................ 
Carbon Disul f ide.  .................. 
1,l-Dichloroath em................. 
1.1-Oichloroeth ana................. 
Trans-l,2-Dichlorocth em........... 
Chloroform.. ....................... 
1,2-Dichloroctha ne................. 
2 -But a m e .  ........................ 
l,l, l-Trichloroethane .............. 
Carbon Tetrachloride............... 
V i n y l  Acetate ...................... 
Bromodichloranethane.. ............. 
1,2-Dichloropropene. ............... 
Trens-l,3-Dichloropropene.. ........ 
Trichloroeth em.................... 
Oibranochloranethane... ............ 
1,1,2-lrichloroethane.. ............ 
Benzene............................ 
c i s -  1,3-D i chloropropene.. .......... 
2-Chloroathylv iy lether ............ 
Branoform............. ............. 
4-Methyl-2-pentmone.. ............. 
2-Hexerone. ........................ 
T e t r a c h l o r w t h w .  ................. 
l,l,2,2-Tetrachloroethane.. ........ 
Tolwne............................ 
Chlorobenzena..... ................. 
Ethylbenr em....................... 
Styrene.. .......................... 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

55 

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

4 
NR 

4 
c 
4 

NR 
4 
4 

NR 
NR 
NR 
NR 

4 
NR 

4 
NR 
NR 
NR 
NR 
NR 
NR 

4 
NR 
NR 
NR 
NR 
NR 
NR 

U 

U 
U 
U 

U 
U 

U 

U 

U 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
c u  

4 U  
c u  
c u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 

4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Anelyzed, not detected. J=Present belou detection l i m i t .  BrPresent i n  blank. N S = N o t  spiked. %=Percent recovery. 



e -  

o 

RFW Batch ID: 0387-881-067 0188-881-023 0187-881-060 0287-881 -0CO 

Matrix: Uater Water Water Uater 
Units: UG/L UGIL UGIL UG/L 

15-86-03- 14-88 15-86-04-22-87 15-86-06- 10-87 Customer ID: 13-86-08-04-87 

Dilut ion Factor: 1 .D 1 1 ........................................................................................................................... 
Surrogate Recovery 

Toluene-a: x 106 X x x 
Branof lwroknzene: x 118 x x x 

1,2-Dichloroethane-d4: x 96 X x x ........................................................................................................................... 
Ana 1 y t  es 

Chloranethane.. .................... 
Bromomethane....................... 
V i n y l  Chloride. .................... 
Chloroethene... .................... 
Methylene Chloride..... ............ 
Acetone............................ 
Carbon D isu l f ide  ................... 
1.1-Dichlorwthene.... ............. 
1,l-Dichloroetha ne................. 
Trans-1,2-Dichloroeth em........... 
Chloroform. ........................ 
1.2-Dichloroethane. ................ 
2-Butanone... ...................... 
l , l , l - T r i c h l o r w t h a m  .............. 
Carbon Tetrachlori de............... 
Vinyl Acetate...................... 
Branodichloromthenc.. ............. 
1,2-Dichloropro pew................ 
Trans-1,3-Dichloropr opene... ....... 
Tr i ch to rw th  ene.................... 
DibraKKhloromethanc.. ............. 
l, l ,2-Tr ichloroetham .............. 
Benzene............................ 
c i s -  1.3-Dichloropropene.. .......... 
2-Chloroathylviylether.. .......... 
Branofom .......................... 
4-Methyl -2-pantmom.. ............. 
2-Hexam. .  ....................... 
Tetrach loroetheno.. ................ 
l,l,2,2-Tetrachloroethane .......... 
To1 ucna............................ 
Chlorobenzene.. .................... 
Ethylbenz em....................... 
Styr ene............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  

5 u  

5 u  
5 u  

NR 

125 

NR 

NR 
NR 
NR 
NR 

5 
NR 
6 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
S U  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

s u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

c u  
c u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 

c u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

c u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
c u  

4 u  
4 u  
c u  

L U  
c u  

NR 

NR 

NR 
NR 
NR 
NR 

4 u  

c u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyred, not detected. J=Present b e l o w  detection 1 i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



a -  
.......................................................................................................................... 
S m l e  Information 

0487-881-052 0188-881-025 0187-881-061 RFY Batch ID: 0587-881-069 
Custaner I D :  15-86-08-05-87 15-86-1 2- 08-87 17-86-03-14-88 17-86-04-22-87 

Matrix: Uater Uater Uater Uater 
Units: UG/L UG/L UC/L UG/L 

D i l u t i on  factor: 1 .o 1 .o 1 ........................................................................................................................... 
Surrogate Recovery 

Toluene-a: x 108 x 106 X x 
B r w f  lwrobenzene: x 8 6 %  114 x x 

1,2-Dichloroethane-db: 5 %  92 X 102 x x ........................................................................................................................... 
Ana 1 ytes 

Chloranethane...... ................ 
Branamthane....................... 
Vinyl Chloride................. .... 
Chloroethane.. ..................... 
Methylene Chloride................. 
Acetone............................ 
Carbon D i s u l f i  de................... 
1,l-Dichloroethene. ................ 
1,l-Oichloroetha ne................. 

Chloroform......................... 
1,2-Dichloroethane. ................ 
2 - B u t a m . .  ....................... 
l,l, l-Trichloroethane .............. 
Carbon letrechloride............... 
Vinyl Acetate...................... 
Bromodichloromethane.. ............. 
1,2-Dichloropr opane................ 
Trans- 1,3-Dichloropropcnc.. ........ 
Trichloroethene........ ............ 
Dibranochloranethane.. ............. 
1,1,2-lrichlorwthena .............. 
Benzene............................ 
c i s- 1,3-D ich  loropropsne.. .......... 
2-Ch loroc thy lv ly le thsr  ............ 
B r w f o  rm ........................... 
4-Methyl-2-pent mom............... 
2-Hsxeooos.. ....................... 
Tetrachlorwthene.................. 
1,1,2,2-Tetrachloroetha ne.......... 
Tolwnc............................ 
Chlorobenzene...................... 
Ethylbenzene.... ................... 
Styr ene............................ 
Total Xylenes ...................... 

Trans-l,2-Dichloroethene.. ......... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
s u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
1 0 .  u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
s u  
s u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  

.10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
s u  

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
3 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u, 
4 U  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

C U  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 
HR 

Modifiers: U-Analyzed, not detected. JaPresent below detection l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



e -  
RFU Batch ID :  0287-881-042 0387-881-070 0487-881-053 

17-86-08-05-87 17-86- 12-08-87 CuStaner ID: 17-86-06-10-87 
Matrix: Uater Yater Uater 
Units: uG/L UG/L UG/L 

Dilution Factor: 1 1 .o ...................................................................................................... 
Surrogate Recovery 

Chloranethe ne...................... 
Bromunethane....................... 

Chlorwtha ne....................... 

Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichloroeth em................. 
1,l-Dichlorocthane.... ............. 
Trans-l,2-Dichloroeth em ........... 
Ch lo ro f  om.  ........................ 
1,2-Dichloroatha ne................. 

1,l. l-Trichloroetha ne.............. 
Carbon Tetrachloride ................ 
Vinyl Acetate.;.................... 
B rd i ch lo rmthane . . . . .  .......... 

Vinyl Chloride ..................... 
Methylene Chloride ................. 

2-But m ~ ~ e . . . . . . . . . . . . . . . . . . . . . . . . .  

1,2-D ich lo ropr~ne. .  .............. 
Trans- 1,3-Dichloropropene.. ........ 
Tr i ch lo rw th  em.................... 
Dibraochloranetha ne............... 
1,1,2-1richlorwthane .............. 
Benzene............................ 
c i  s- 1 J-Di chloropropem. ........... 
2-Ch lorwthy lv iy lc thcr . .  .......... 
Bromoform.. ........................ 
4-Methyl-2-pantmom......... ...... 
2-Hexem. .  ....................... 
Tetrachloroethw. ................. 
1,1,2.2-Tetrachlor~tha ne... ....... 
To1 ............................... 
Chlorobenzene.. .................... 
E thylbmzcoc.. ..................... 
Styrene. ........................... 
Total Xylenes........ .............. 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
e u  
c u  

4 u  
c u  

NR 

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
MR 
NR 
NR 
NR 
NR 

e u  

4 u  

4 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
s u  

5 u  
s u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
s u  

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  

10 u 
s u  
s u  

10 u 
5 u  
5 u  
5 u  
s u  
5 u  
s u  
5 u  
5 u  

s u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 

0187-881-033 
22-86- 03 - 24-87 
Water 
UC/L 
1 
.............. 

x 
x 
x 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

HR 
28 

100 
4 u  

NR 
1400 

NR 
NR 
NR 
NR 

65 0 
NR 

4 u  

C U  
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 
NR 

M o d i f  icrs:  U = A ~ l y ~ e d ,  not detected. J=Present below detection l i m i t .  B=Present in blank. NS=NOt spiked. %=Percent recovery. 



........................................................................................................................... 
Sample Informetion 

0387.881-103 0487-881-076 0187-881 -022 R F Y  Batch ID :  0287-881-070 
Customer ID: 22-86-06-24-87 22-86-08-27-87 22-86-12-18-87 26-86-03-18-87 

Matrix: Uater Uater uater Uaeer 
Units: u C / L  UC/L  UC/L  UC/L  

Dilution Factor: 1 1 .o 1 ........................................................................................................................... 
Surrogate Recovery 

TOlwm-dE: x x 90 % x 
Branof luorobenzene: x x 68% x 

1,2-Oichlorocthane-d4: x x 92 X x ........................................................................................................................... 
A n a  1 ytes 

Chloromethane...................... 
Branomethane.. ..................... 
Vinyl Chlori de..................... 
Chloroethane....................... 
Methylene Chloride ................. 
Acetom............................ 
Carbon Disulfide ................... 
1.1-Dichloroeth one................. 
1,l-Oichloroethane.. ............... 
Trans-l,2-Dichlorwthene ........... 
Chlorofo rm.....,................... 
1,2-0ichloroethane. ................ 
2-Buteoan.... ..................... 
l,l,l-TrichLorocthane.. ............ 
Carbon Tetrachloride... ............ 
Vinyl Acetate...................... 
Bromodi ch 1 oromethane.. ............. 
1,2-Dichloropr opene................ 
Trans-l,3-0ichloropr opene.......... 
Trichlorocthene.................... 
Oi bromchloranethane.. ............. 
1,1,2-Trichloroethane............. . 
Benzene............................ 
cis-l,3-Dichlor a p r ~ . . . .  ........ 
2-Chloroethylviytether ............ 
Branoform.. ........................ 
4-Methyl-2-pent emme............... 
2- Hexam.. ....................... 
Tetrach loroetheno.. ................ 
1,1,2,2-TetrachLoroetha ne.......... 
Tolum... ......................... 
Chlorobenzene...... ................ 
Ethylbenzene.... ................... 
Styrene.... ........................ 
Total Xylenes....... ............... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

36 
8000 

NR 

3000 
NR 
NR 
NR 
NR 

6000 
NR 

c u  

4 u  

c u  

c u  
NR 
NR 
NR 
NR 
NR 
NR 

a 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  

5 u  

5 u  

NR 

80 

NR 

C91 
NR 
NR 
NR 
NR 
490 

NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 
10 
10 
10 

10.00 
4.00 

5 
5 
5 
5 

38.00 
5 
10 
5 

161 .OO 
10 

5 
5 
5 

186.00 
5 
5 
5 
5 

NR 
5 
10 
10 

5 
5 
5 
5 
5 
5 
5 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

4 u  

4 u  
4 u  
L U  

NR 

NR 
4 u  
4 u  

NR 
NR 
NR 
NR 
8 

NR 
c u  

NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyred, not detected. J=Present below detection limit. B=Present in blank. NS=Not  spiked. %=Percent recovery. 



SOLAR PONDS ALLUVIAL UELLS 
CC/MS DATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE LIST COMPOUNDS 
.1=11333=111~0.lP.I..=~==========~========================================================================================= 

RFU Batch N v n k r :  Cl ient :  ROCKUELL (ROCKY FLATS) Page: 7 

Senple Information 
........................................................................................................................... 

RFW Batch ID: 0387-881-105 0188-881-029 oia7-881-02a 0287-881-067 

Matrix: Water Uater Uater Uater 
Customer ID: 26-86-08-27-87 28-86-03-16-88 28-86-03-19-87 2a-am6-24-a7 

Units: UC/L UG/L UC/L UC/L 
Di lut ion Factor: 1 .o 1 1 ........................................................................................................................... 

Surrogate Recovery 

Toluene-&: x 106 X x x 
Bromof luorotenzene: x 118 x x x 

1,2-D i ch loroethane-db: x 100 x % x ........................................................................................................................... 
Analytes 

Chloromethane...................... 
Brommthane....................... 
V i n y l  Chloride ..................... 
C h l o r o e t h a n e . . . . . . . . . . . . . . . . . . . . . . .  
Methylene Chloride................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichloroethene........ ......... 
1,l-Dichlorcetham ................. 
Trans-l,2-Dichloroethe ne........... 
Chloroform......................... 
1,2-DichLoroetha~.. ............... 
2-Bu tam. . .  ...................... 
1,1,l-Trichlorcethane.... .......... 
Carbon Tetrachlori de............... 
Vinyl Acetate...................... 
Braodichloromethane............... 
1,2-Dichloropropene ................ 
Trans-l,3-Dichloropro pene.......... 
l r i ch lo roe th  em.................... 
Dibromochloromtha ne............... 
1,1,2-Trichloroethane.... .......... 
Benzene............................ 
cis-l,3-Dichloropr opere............ 
2-Chloroethylv iy lether ............ 
Brwform. .  ........................ 
&-Methyl -2-pantanam.. ............. 
2-Hexam. .  ....................... 
Tetrachloroethene.. ................ 
1,1,2,2-Tetrachloroetha ne.......... 
Toluene... ......................... 
Chlorobenz ene...................... 
Ethylbenzene..... .................. 
Styrene ............................ 
Total Xylenes.. .................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
s u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 

5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

4 u  

G U  
4 u  
4 u  

c u  
4 U  

NR 

NR 

NR 
NR 
NR 
NR 

4 U  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

4 u  

4 U  
4 u  
L U  

4 u  . 
4 u  

NR 

NR 

NR 
NR 
NR 
NR 

c 
NR 

4 u  
NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: UnAnelyzed,' not detected. JiPresent below detection I i m i  t. &Present i n  blank. NS=Not  spiked. %=Percent recovery. 



SOLAR PONDS ALLUVIAL WELLS 
CC/MS DATA SUMMARY 

Vo la t i l e  HAZAROWS SUBSTANCE LIST COnPWNOS 
aaaa====a==a.=a==a88=8aaaaa*aa=a=a=a=a====aa===============a=======a====a==a=============================================== 

RFU Batch Nwber: C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 0 

Sanple Information 
........................................................................................................................... 

RFU Batch ID :  0387-881-108 0188-881-039 0188-881-040 8609-049-046 
Customer ID :  28-86-09-08-87 37-87-03-16-88 56-87-03- 16-88 C118609860 

Matrix: Uater Uater Water Water 
Units: UG/L UG/L UG/L UC/L 

1 D i lu t i on  Factor: 1 .o 1 .o ........................................................................................................................... 
Surrogate Recovery 

ToluenC-dB: x 104 x 104 x 92 Z 
Bromof luorobenzene: x 120 x 118 x 106 x 

1,2-Dichloroethane-d: x 98 X 96 X 100 x ........................................................................................................................... 
Analytes 

Chloromethane...................... 
Branancthan....................... 
V i n y l  Chloride ..................... 
Chlorocthane..... .................. 
Methylene Chloride................. 
Acetom............................ 
Carbon Disulfide................... 
1 , l -D ich lo roc thm ................. 
1,l-Dichlorocth am................. 
Trans-l,2-Dichloroathene. .......... 
Chloroform......................... 
1,2-Dichloroethane.... ............. 
2- But a m . .  ....................... 
1,1,1-Trichloroctha ne.............. 
Carbon Tetrachloride............... 
Vinyl Acetate...................... 
Brcmodichlorunethane.. ............. 
1,2-Dichloropro pane................ 
Trans . 1 , 3  -0 i ch 1 oropropene. ......... 
Trichlorocthene.. .................. 
Dibranvhlorcmthane............... 
1,1,2-Trichlorwtha ne.............. 
B e n z e m . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c is -1  ,S-Dichloropropene.. .......... 
2-Chloroathylviyl~ther. .  .......... 
Branoform.......................... 
4-Methyl-2-pent~me.. ............. 
2- Hexam. .  ....................... 
Tetrachlorocthene.................. 
1,1,2,2-Tetrechloroetha ne.......... 
Toluene............................ 
Chlorobenzene.... .................. 
Ethylbenzene. ...................... 
Styrene. ........................... 
Total xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
4 J  
6 
5 u  
6 
5 u  

10 u 
29 
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
s u  
5 u  

57 

s u  
10 u 
10 u 
4 J  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
10 u 
10 u 
10 u 
s u  
1 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U = A ~ l y ~ c d ,  not detected. J-Present below detection l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



a 

RFU Batch ID: 8609-030-006 8609-030-016 8609-025-006 
Customer ID:  G128609860 C128609862 t158609860 

Matrix: Uater Uater Water 
Units: uG/L UC/L UC/L 

Dilution Factor: 1 1 1 -----.-----...-_.--.-..-------.------.-------------..-.--------------------------------.-.---------- 
Surrogate Recovery 

8609- 025-0  16 
C158609862 
Water 
UG/L 
1 

Chloranthane.. .................... 
Branomthane....................... 
Vinyl Chlori de..................... 
Chlorocthane.. , . . . . . . . . . . . . . . . . . . . . 
Methylene Chloride...... ........... 
Aceta............................ 
Carbar D isu l f ide  ................... 
1,l-Dichlorocth em................. 
1,l-Dichloroetha ne... ... ... . .. . .. . . 
Trans-1.2-Dichlorocthe ne........... 
Chloroform ......................... 
1,2-Dichloroetham ................. 
2-Buta none......................... 
l , l , l -T r ich lo roc tham .............. 
Carbon Tetrachloride... ............ 
V i n y l  Acetate...................... 
Branodichloromethane. .............. 
1,2-Dichloropropane.. . . . . . . . . . . . . . . 
Trans-l,3-Dichloropropen.. . . . . . . . . 
T r i c h l o r w t h m . .  . . . . . . . . . . . . . . . . . . 
Oibrcmochloromethane.... ........... 
1,1,2-Trichlorocthan ... . . . . . . . . . . . 
Benzene............................ 
cis-l,3-Dichloroproper1e.. .. . . ... . . . 
2-Ch lorwthy lv iy le ther . .  . . , . . . . . . . 
Branoform..................... ..... 
4-Methyl -2-paotaf1one.. . . . . . . . . . . . . . 
2-Hexanone.. . . . .. .. .. . .. . . . . . . . . . . . 
Tetrachlorwthene.................. 
1,1.2,2-Tetrechloroethane.. . . . . . . . . 
TolwM... . . . . . . . . . . . . . . . . . . . . . . . . .  
Chlorobenzene...................... 
Ethylbenzene.. . . . . . . . . . . . . . . . . . . . . . 
Styrene... ......................... 
Tota l  Xylenes..... ................. 

10 u 
10 u 
10 u 
10 u 
6 
5 BJ 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 

1 70 
5 BJ 
1 J  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
3 J  
4 EJ 
3 J  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u -  

10 u 
10 u 
10. u 
10 u 
2 J  
5 EJ 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyred, not detected. J=Present below detection l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent recovery. 



S w l e  Information 

RFU Batch ID: 8609-065-006 
Custaner ID: C178609860 

Matrix: Uater 
uni ts:  UC/L 

D i lu t ion Factor: 1 ...................................................... 
Surrogate Recovery 

8609-065-016 
C 1 78609862 
Uater 
UG/L 
1 

8609-051-006 8609-049-006 
C228609860 G268609860 
Water Water 
UC/L UG/L 
1 (10) 1 

....................................... 

Toluene-a: 96 X 94 x 98 x 9.4 x 
Branof lwrobenzene: 100 x 100 x 102 x 102 x 

1,2-Dichlorwthane-d4: 94 x 94 x 90 X 92 X ........................................................................................................................... 
Analytes 

Chtoranethane...................... 
Braomatheno....................... 
V i n y l  Chloride ..................... 
Chloroethane. ...................... 
Methylme Chloride... .............. 
Acetone............................ 
Carbon Disulfide... ................ 
1,l-Dichloroeth em................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethme ........... 
Chloroform... ...................... 
1,2-Dichloroethane... .............. 
2-Butanone.. ....................... 
1,1,1-Trichloroethane. ............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate.;.................... 
Branodichloranethene. .............. 
1,2-Dichloropr o p a n e . . . . . . . . . . . . . . . .  
Trans-l,3-Dichloropro pem.......... 
Trichloroethene. ................... 
O i  branochlormthane.. ............. 
1,1,2-Trichloroetha ne.............. 
Ben2 .............................. 
cis-l,3-DichLor opropene............ 
2-ChloroethylvtnyLether ............ 
Branofom.......................... 
4-Methy 1 . 2-pentanone.. ............. 
2 . H e x a m .  ........................ 
Tetrachloroethm.. ................ 
1,1,2,2-Tetrachloroetha ne.......... 
Toluene.. .......................... 
Chlorobenzene.. .................... 
Ethylbenz ......................... 
Styrene. ........................... 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 BJ 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
Z J  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
s u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
s u  

10 u 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
3 J  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
L BJ 
5 u  
5 u  
s u  
36 

147 
5 u  
4 BJ 
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
s u  
5 u  
s u  

10 u 
5 u  

10 u 
10 u 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

350 

410 

10 u 
10 u 
10 u 
10 u 
5 u  
4 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
s u  
5 u  
s u  
6 
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

Modifiers: U=Analyzed, not detected. J-Present belou detection l i m i t .  BaPresent in blank. NS=Not spiked. %=Percent recovery. 



.- 
Sample Information 

RFU Batch ID: 8609-049-015 
Customer ID: G288609860 

Matrix: Water 
Units: UG/L 

D i l u t i on  Factor: 1 ........................................................................................................................... 
Surrogate Recovery 

Toluene-dB: 94 x 
Branof lwrobenzene: 100 x 

1,2-Dichloroetham-d4: 98 X --------.--_____-_.-_____________.______-------------.--.....--.------------------------------------------.---.---------.-- 
Ana 1 y t  es 

C h l o r a n e t h a n e . . . . . . . . . . . . . . . . . . . . . .  
Branmethane. ...................... 
V i n y l  Chlori de..................... 
Chloroethane.... ................... 
Methylene Chloride................. 
Acetone............................ 
Carbon Disulfide..... .............. 
1,l-Oichloroethene.. ............... 
1,l-Dichloroetha ne................. 

~~ns-l ,2-0ichloroethem.. . . . . . . . . .  
lorofom.... ..................... 
2-Dichloroethane.. ............... 

.Butam......................... 
,1,1-Trichloroethane... . . . . . . . . . . .  
.arbon Tetrachloride............... 
/ i ny l  Acetate...................... 
Bromodichloranethe ne............... 
1,2-Dichloropropam ................ 
Trans- 1 ,S-Dichloropropene.. . . . . . . . . 
Trichloroethene .................... 
Dibranochloromethane........... .... 
1,1,2-Trichloroeth me... . . . . . . . . . . .  
B e n z e n e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c i s- 1,3-0 i ch lorapropene. . . . . . . . . . . . 
2-Ch lo roe thy lv iy l r ther . .  . . . . . . . . . . 
Branoform.................. ........ 
4-Methyl-2-pant mom............... 
2 - Hexem. .  . . . . . . . . . . . . . . . . . . . . . . . 
Tetrachloroethane.... .............. 
1,1,2,2-Tetrachlorocth am.......... 
To1 woa............................ 
Chlorobenzene...................... 
Ethylbenz em....................... 
Styrene. ........................... 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
5 u  
5 BJ 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modif iers: U=Analyzed, not detected. J=Present belou detection 1 i m i  t. BrPresent i n  blank. NS=Not spiked. %=Percent recovery. 
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SEMIVOLATILES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8609-040-001 
8609-040-002 
8609-034-001 
8609-034-002 
8609-068-002 
8609-068-004 
8609-057-007 
8609-057-008 

G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 



a -  
RFU Batch IO: 
Customer ID: 

Matrix: 
Units: 

D i lu t ion factor: ----._-------..-.___~-.-.------.---- 
Surrogate Recovery 

8609-040-001 
C 1 28609860 
Uater 
UG/L 
1 --_________..__ 

8609-040-002 
C 128609862 
Uater 
UG/L 
1 _-_______.________ 

8609-034-001 
G158609860 
Uater 
UG/L 
1 
. -_-__________ 

2-Fluorophenol: 4 %  23 X 9 %  
Phenol-&: 0 %  0 %  9 %  

2,4,6-Br)-Phenol: 77% 7 9 %  4 %  
N i  trobenrene-dS: 60 X 54 X 0 %  

2-flwrobiphenyl : 96 % 60 X 0 %  
p-Tcrphenyl-d14: 70 X 62 % 2 %  

..................................................................................... 
Ana 1 ytes 

Phenol. ............................ 
bis(2-ChloroethylIEther.. .......... 
2-Chlorophenol.. ................... 
1,3-Oichlorobenzeoe. ............... 
1,4-Dichlorobent em................ 
Benzyl Alcohol..................... 
1,2-Oichlorobenzent. ............... 
2-Methylphenol ..................... 
bis(2-Chloroisopropyl)Ether ........ 
4-Methylphenol.. ................... 
N-Nitroso-di-n-propylmi ne......... 
Hexachloroethane................... 
Nitrobenzene. ...................... 
Isophorone. ........................ 
2 - N i t r ~ e n o l  ...................... 
2,4-0imtthylphenol ................. 
Benzoic Acid ....................... 
bis(2-Chlor6ethoxy)nethenc.. ....... 
2,4-Oichlorophenol ................. 
1,2,4-Trichloroben~ene ............. 
Naphtha1 em........................ 
4-Chloroanillm............. ....... 
Hexach l o r o r b u t d l  em.. ............. 
2-Methy lnaph that w.. .............. 
Hexachlorocyclopaotadi e.......... 
2,4,6-Trichlor@enol .............. 
2-Chloronaphthal em................ 

Dimethyl Phthalate ................. 
Acenaphthyl ....................... 

4-Chloro-3-methylphenol.. .......... 

2,4,5-Trichlor@enol.. ............ 
2-Ni t roan i l i  ne...: ................. 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

8609-034-002 
C158609862 
Uater 
UG/L 
1 
.............. 

17 X 
18 x 
5 %  
0 %  
0 %  
2 %  

. - - - - - _ _ -  

l o  u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 l! 
50 u 
10 u 
10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection l i m i t .  B=Present in blank. NS-Not spiked. %=Percent recovery. 



d 

SOLAR PONDS ALLUVIAL WELLS 
CC/MS DATA SUMMARY 

Semivolati le HAZAROWS SUBSTANCE L I S T  COMPOUNDS 
=aaaaaa=a=a-a==sa====a==a=na~=a==a=a=a=====a=============~=a==================a================a==a=========a====aaaaaa==== 

RFU Batch N&r: Client: ROCKWELL (ROCKY FLATS)  Page: 2 

S q l e  I n f o r m t i o n  

........................................................................................................................... 

8609-040-002 8609-034-001 
C 128609862 tl58609860 

RFW Batch IO: 8609-060-001 
Custaner 10: t128609860 

Matrix: Water Water Water 
Units: UG/L U W L  UC/L 

D i lu t ion Factor: 1 1 1 ......................................................................................................... 
Analytes 

3-N i t roan i t i  ne..................... 
Acenaphth em....................... 
2,4-Oinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dini t rotolu en+................. 
2,6-Oini t rotol  uene................. 
Diethylphthalate. .................. 
4-Chlorophenyl-phenylether ......... 
Fluorene........................... 
4 -N i t roan i l i  ne... .................. 
4,6-Oinitro-2-mthylphenol ......... 
N-Nitrosodiphenylemi ne............. 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

5 JB 
4-Branophenyl-phenylether .......... 10. u 
Hexachlorobenzene.. ................ 10 u 
Pentachlorophenol.. 50 u 
Phenanthrene....................... 10 u 
Anthracene......................... 10 u 

................ 

di-n-Butyl  phthalate. .............. 
Fluoranthene....................... 
Pyr em............................. 
Butyl Benzyl Phthalate.. ............ 
3,3'-Dichlorob~zidine..  ........... 
Benzo(a)Anthrac em................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrys me........................... 
d i -n -0c ty l  Phthalate... ............ 
Benzo(b)Fluoranth em............... 
Benro( k) f luormthene.. ............. 
Benzo(a)Pyrme........ ............. 
Indene( 1 ,Z,J-cd)P/ran.. ........... 
Oibent(a,h)Anthruene. ............. 
Benzo(g,h, i )Peylene. .............. 

2 JB 
10 U 
10 u 
10 u 
20 u 
10 u 
16 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 
17 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

4 JB 

2 JB 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
100 8 
10 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

4 JE 

.... 

8609-034-002 
C158609862 
Water 
UG/L 
1 

............... 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

4 JB 

3 JE 

10 u 

Modifiers: U=Analyzed, not detected. J-Present belou detection 1 i m i t ,  BnPresent in blank. NSZNOt  spiked. %=Percent recovery. 



a -  SOLAR PONDS ALLUVIAL UELLS 
GC/MS DATA SUMMARY 

Semivolat i le HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
=~~=DDDDID==~=~=~DD~====~=============~=============================================~=========================~============ 

R f W  Batch N u r k r :  Client:  ROCKUELL (ROCKY FLATS) Page: 3 

Sanple Information 
........................................................................................................................... 

R f W  Batch ID:  8609-068-002 8609-068-004 8609-057-007 
Customer IO: G178609860 C178609862 G228609860 

Matrix: Uater Water Uater 
Units: UC/L UC/L UC/L 

D i l u t i o n  factor:  1 1 1 ....................................................................................................... 
Surrogate Recovery 

2-Fluorophenol : 47 % 
Phenol -d5 : 27 % 

2,4,6-Er3-Phenol: 7 9 %  
Nitrobenzene-&: 6 8 %  

2- f lwrcb ipheny l :  6 8 %  
p-Terphenyl -dW: 70 % 

29 % 
16 % 
52 % 
42 % 
50 % 
52 X 

19 X 
10 % 
6 8 %  
56 % 
80 % 

108 x 

8609-057-008 
G228609862 
Ua t er 
UG/L 
1 
__-_-___._____ 

0 %  
0 %  
13 % 
0 %  
0 %  

14 % ........................................................................................................................... 
Analytes 

Phenol. ............................ 
bis(2-Chloroethy1)Ether ............ 
2 - C h l o r ~ w l . .  ................... 
1,3-Oichlorobenz me................ 
1,4-0ichlorobenz ene... ............. 
Benzyl Alcohol..................... 
1,2-Oichlorobenzene.. .............. 
2-Methylphenol ..................... 
bis(2-Chloroisopropyl )Ether.. ...... 
6-Methylphenol... .................. 
N-Nitroso-di-n-propylani ne......... 
Hexachloroethane..........,........ 
Nitrobenz . . . . . . . . . . . . . . . . . . . . . . . . .  
Isophorone ......................... 
2-Ni trophenol.. .................... 
2,C-Dimethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Methane.. ....... 
2.6-Oichloropkenol.. ............... 
1 ,2,4-Tr ichlorobanzcr#. .  ........... 
Naphthalene.............. .......... 
4-Chloroanilino.......... .......... 
Hexachlororkrtad~cns..... .......... 
6-Chloro-3-methylphenol.. .......... 
2-Methylnaphthelem.. .............. 
Hexachlorocyclopantdi me.......... 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

2,4,6-Trichlorophmol.. ............ 10 u 
2 ,C.5-Tr ich lo rophwl  .............. 50 U 
2-Chloronaphthalene.. .............. 10 u 
2-Nitroaniline..................... 50 u 
0 imethyl Ph that a te. ................ 10 u 
Acenaphthyl ene..................... 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 
10 u 
10 u 

Modif iers: U=Analyzed, not detected. J-Present below detect ion l i m i t .  B=Present i n  blank. NS=NOt spiked. %=Percent recovery. 

L 



0 -  
........................................................................................................................... 
Samle fnformation 

RFU Batch IO: 8609-068-002 8609-068-006 8609-057-007 8609-057-008 
C228609862 Customer f0: G178609860 C 178609862 C228609860 

Uatrix: Water Uater Uater Uater 
Units: UC/L ' UG/L UG/L UG/L 

Di lut ion Factor: 1 1 1 1 ........................................................................................................................... 
Ana 1 ytes 

3-N i t roan i l ine  .............. : ...... 
Aceoephthena. ...................... 
2,4-Oinitr*enol .................. 
6 . N i t ropheno 1 ...................... 
Oibenrofuran....................... 
2,C-Oini trotoluene.. ............... 
2,6-Oini t rotol  wne... .............. 
Oiethylphthalate... ................ 
6-Chlorophmyl-phenylether ......... 
Fluorene........................... 
4-Nitroaniline.... ................. 
4,6-Dinitro-Z-methylphenol ......... 
N-Nitrosdiphenylamine ............. 
C - B r ~ m y l - p h e n y l e t h e r  .......... 
Hexachloroknrene.................. 
Pentachlorophenol .................. 
Phenanthrene....................... 
Anthracene......................... 
d i -n -Buty l  Phthalate............... 
Fluoranthene.................... ... 
Pyrene... .......................... 
Butyl Benzyl Phthalate............. 
3,3' -0 i ch 1 orobenr i dine.. ........... 
Benro(a)Anthracm...... ........... 
bis(2-Ethylhexyl )Phthalate.. ....... 
C h r y s w  ........................... 
di -n -0c ty l  Phthalate............... 

50 u 
10 u 
50 u 
50 u 
10 
10 
10 
10 
10 
10 

50 
10 
10 
10 
50 

50 

U 
U 
U 
U 
U 
U 
U 
U 
8 
U 
U 
U 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 

Benzo(b)Flwranthm............... 10 u 
Benzo(k)Flwrcmthc ............... 10 u 
Bento(a)Pyrcn.......: ............. 10 u 
Indeno(l,2,S-cd)Plrw 10 u 
Oibent(a,h)Anthraeanc.. ............ 10 u 
Benzo(g,h, i )Perylene.. 10 u 

............. 

............. 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
1 J  

10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 

50 u 
10 u 
50 u 
50 U 
10 u 
10 u 
10 'U 

10 u 
10 u 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
3 J  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 u 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
10 u 
10 u ' 

10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
2 J  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Modifiers: UaAnalyzed, not detected. JIPresent below detection l i m i t .  B=Present i n  blank. NS=Not spiked. %=Percent recovery. 



a -  

PESTICIDES/PCBs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8 6 0 9-0 4 0-0 0 1. 
8609-040-002 
8609-034-001 
8609-034-002 
8609-068-002 
8609-068-004 
8609-057-007 
8609-057-008 

G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
~228609862 



a -  
8609-034 - 002 
C 158609862 

RFU Batch IO: 8609-060-001 8609-060-002 8609-034-001 
Custaner ID: G128609860 G128609862 G158609860 

Matr ix :  water Uater Water Uater 
Uni ts :  UG/L UC/L UG/L UG/L 

Dilut ion Factor: 1 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

Oi -n-kr ty lch lorendate:  55 x 59 x 48 X .  71 X ........................................................................................................................... 
Ana 1 yt es 

A 1 pha-BHC.. ........................ 
Beta-BHC........................... 
Delta-BHC.......................... 
Gamna-BHC (Lindane).. .............. 
Heptachlor. ........................ 
Aldrin..  ............................ 
Heptachlor Epoxide ................. 
Endosulfan I....................... 
Dieldrin...... ..................... 
4 ,4 ‘ -DDE. . .  ........................ 
Endrin ............................. 
Endosulfan I I . . . . . . . . . . . . . . . . . . . . . .  
4 , 4 ’ - D D D  ........................... 
Endosul fan  Sul fate.. ............... 
4 , 4 ’ - D D T  ........................... 
Met hoxych 1 or. ...................... 
Endr in  Ketone ...................... 
Chlordane.......................... 
Tom phene.......................... 
Aroclor-1016....................... 
Aroclor-1221.. ..................... 
Aroclor-1232 ....................... 
Aroclor-1242.. ..................... 
Aroclor-1248.... ................... 
Aroclor -  1254.. ..................... 
Aroc l o r -  1260.. ..................... 

0.05 u 
0.05 u 
0.05 U 
0.05 U 
0.05 U 
0.05 u 
0.05 u 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 

1 u  
0.5 u 
0.5 U 
0.5 u 
0.5 u 
0.5 u 

1 u  
t u  

0.05 U 
0.05 u 
0.05 U 
0.05 u 
0.05 u 
0.05 u 
0.05 U 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 

t u  
0.5 U 
0.5 U 
0.5 u 
0.5 u 
0.5 U 

t u  
1 u  

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 

1 u  
0.5 U 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 u  
1 u  

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 U 

1 u  
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 u  
1 u  



RFU Batch ID :  8609-068-002 8609-068-004 8609- 0 5 7 -  007  8609- 0 5 7 -  008 
Customer ID: C178609860 G178609862 C228609860 C228609862 

Matrix: Water Water Water Uater 
Units: UC/L UG/L UG/L UC/L 

Dilution Factor: 1 1 1 1 

Alpha-BHC .......................... 
Beta-BHC........................... 
Delta-OK.......................... 
Camns-BWC (Lindane) ................ 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxi de................. 
Endosulfan I . .  ..................... 
Dieldr in.  .......................... 
4,4’-DDE. .......................... 
Endrin. ............................ 
Endosulfan II...................... 
4,4’-DDD. .......................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ....................... 
Chlordane.......................... 
Toxa phene.......................... 
Aroclor-1016.. ..................... 
Aroclor-1221 ....................... 
Aroclor-1232...... .................. 
Aroclor-1242..... .................. 
Aroclor-1248.. ..................... 
Aroclor . 12%. ...................... 
Aroclor-l260........... ............ 

0.05 u 
0 .05  u 
0.05 u 
0 .05  u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0 . 5  u 
0.1 u 
0 . 5  u 

1 u  
0.5 U 
0 .5  u 
0.5 u 
0.5  u 
0 . 5  u 

1 u  
1 u  

0 .05  u 
0.05 u 
0 .05  u 
0 .05  u 
0 .05  u 
0 .05  u 
0 .05  u 
0 .05  u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0 .5  u 
0.1 u 
0 .5  u 

1 u  
0 .5  U 
0 .5  u 
0 . 5  u 
0.s u 
0 .5  u 

1 u  
1 u  

0 .05  U 
0 .05  u 
0 . 0 5  u 
0 . 0 5  u 
0.05 u 
0 .05  u 
0 . 0 5  u 
0 . 0 5  u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0 . 5  u 

1 u  
0 . 5  U 
0 . 5  u 
0.5 u 
0 . 5  u 
0 . 5  u 

1 u  
t u  

0 .05  u 
0 .05  u 
0 .05  u 
0.05 u 
0 .05  u 
0 . 0 5  u 
0 . 0 5  u 
0 . 0 5  u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0 . 5  u 

1 u  
0 . 5  u 
0.5 U 
0 . 5  u 
0.5 U 
0 . 5  u 

1 u  
1 u  



RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, C O L O R M O  1 JULY 1988 APPENDICES 



0187-881-07 6 
0287-881-035 
0387-881-042 
0187-881-065 
0287-881-037 
0387-881-048 
0188-881-023 
0187-881-062 
0287-881-040 
0387-881-050 
0487-881-046 
0387-881-051 
0188-881-025 
0187-881-064 
0287-881-042 
0387-881-052 
0487-881-047 
0188-881-026 
0187-881-034 
0287-881-070 
0387-881-088 
0487-881-064 
0187-88 1-022 
0387-881-090 
0188-881-029 
0187-881-028 
0287-88 1-067 
1000-000-248 
1000-000-250 
1000-000-254 
1000-000-256 
1000-000-258 
1000-000-260 
1000-000-267 
1000-000-269 

11-86-05-04-87 
11-86-06-08-87 
11-86-08-03-87 
12-86-04-23-87 
12-86-06-10-87 
12-86-08-04-87 
15-86-03-15-88 
15-86-04-22-87 
15-86-06-10-87 
15-86-08-06-87 
15-86-12-09-87 
1 5 - 8 6 DU P- 0 8 - 0 6 - 8 7 
17-86-03-15-88 
17-8 6-04 -2 2 -87 
17-86-06-10-87 
17-86-08-06-87 
17-86-12-09-87 
22-86-03-17-88 
22-86-03-24-87 
22-86-06-24-87 
22-86-08-28-87 
22-86-12-18-87 
26-86-03-18-87 
26-86-08-28-87 
28-86-03-17-88 
28-86-03-19-87 
28-86-06-24-87 
G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 

22694-4-2 
22694-4 -4 
2 2 67 1-4 -2 
22671-4-4 
22800-5-2 
22800-5-4 
22763-5-2 
22763-5-4 



SOLAR PONDS ALLUVIAL UELLS 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
flDI*IDIID.131111.P1Iaa=aaaa===aaaaa==~a==a==a===a======¶===a=a=====================~====================================== 

RFW Batch N-r: Cl ient :  ROCKUELL (ROCKY FLATS) Page: 1 

Senple Informat ion 

............................................................................................................................. 

0387-881 -042 RFU Batch ID: 0187-881-076 0287-881-035 
11-86-06-08-87 1 1  -86-08-03-87 Custcmer IO: 11-86-05-04-87 

Matrix: Water Uater Uater ............................................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 1 1  +/-  16 p c / l  
Gross Beta......................... 16 +/- 6 pc/ l  
Uraniun 233, 234 ................... 5 . 8  +/- 2.0 pc/l  
U r a n i u n  235 ........................ 0.0 * / -  .so pc/l 0.19 +/-  0.52 pci /L 0.0 + / -  

Uraniun 238 ........................ 5.2 t/- 1.8 p c / l  6.0 +/-  1.8 p c i / l  -0.3 * / -  
S t ron t iun  89, 90 ................... ~0.6 +/- F/ 1 el.0 +/-  p c i / l  c1.0 + / -  

P l U t M i u n  239, 240. .. i............. NR 0.0 */- 0.7 p c i / l  -0.3 + / -  
Americiun 241 ...................... 0.0 +/ -  2.7 pc/ l  0.6 +/-  6 . 4  p c i / l  -.OL + / -  

Cesiun 137 ......................... NR NR 
Tritiun.... ........................ 460 +/-  Pc/ 1 160 + / -  pc i / l  4 9 0  + / -  

16 +/- 3 pci/L 55 + / -  37 vi/[ 
46 + / -  17 vi/\ 50 */ -  45 pci/L 
6.0 + / -  1.7 p c i / l  -0.2 * / -  1.5 p c i / t  

. 5  pci/L 

.2 p c i / l  
vi/L 

.6 pci/L 
81 p c i / t  

p c i / l  

............................................................................................................................. 
Sanple Information 

RFW Batch ID: 0187-881-065 0287-881 -037 0387-881 -0L8 
Custcmer ID :  12-86-04-23-87 12-86-06-10-87 12-86-08-04-87 

Matrix: Water Uater Water ............................................................................................................................. 
Radio Chemistry 

Gross Alpha. ....................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontium 89,  90 ................... 
PLutoniun 239, 240 ................. 
M r i c i u n  241 ...................... 
Cesiun 137 ......................... 
Tritiun ............................ 

75 +/- 19 
18 +/- 30 
25 +/- 5 
3.4 +/- 1.8 
20 +/-  5 

4.98 +/-  
0.0 +I- .7a 
0.0 */- 1.8 

130 + I -  
NR 

91 +/-  20 
31 + / -  16 
1 1  +/- 3 

0.5 +/-  0.69 
13 +/-  3 
2.2 +/-  
0.5 + / -  1.1 
0.4 +/-  1.5 

120 +/-  

NR 

125 + / -  62 
87 + / -  51 

17.4 + / -  3.6 
2.6 + / -  1.2 
15.1 * / -  3.3 
2.8 + / -  

0.2 + / -  1.5 
- 0 . 4  + / -  5.0 

~ 5 4 0  + / -  

p c i / l  
pci/L 
pci/L 
pci/L 
p c i / l  
w i l l  
p c i / l  
vi/L 

p c i / l  



a- 
RFU Batch ID:  0188-881-023 0187-881 -062 0287-881-040 ' 

Custancr ID:  15-86-03-15-88 1596-04- 22-87 15-86-06-10-87 
Matrix: Uater Water Water ............................................................................................................................. 

Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238. ....................... 
Strmtiun 89, W.... ............... 
Plutoniun 239, 240. ................ 
A m r i c i u n  241 ...................... 
Cesiun 137 ......................... 
Tritiun..... ....................... 

26 +/- 6 
4 +/- 11 

18 +/- 1 
0.69 +/-  0.14 

14 + / -  1 

0.00 +/- 0.78 
0.00 + / -  0.50 

240 +/- 100 

147 + / -  8 pc/ l  
198 + / -  5 pc/ l  
24 +/ -  4 pc/L 

2.1 + / -  1.0 pc/ l  
19 +/- 3 pc/ l  

0.0 + / -  .55 pc/l  
0.0 +/ -  2.1 pc/l 

<110 +/ -  pc/ 1 

pc/ 1.98 + / -  

NR 

19 + / -  19 pci/L 
7 +/ -  5 p c i / l  

1.7 + / -  0.9 pci/L 
0.0 + / -  0.32 p c i / l  

0.43 +/ -  0.54 p c i / l  

< l . O  + / -  pci/L 
0.0 + / -  0.69 pc i / l  
0.0 +/ -  1.3 pci/L 

c110 + / -  pi/[ 
NR 

............................................................................................................................. 
Senple Informat ion 

RFW Batch ID:  0387-881-050 0487-881-046 0387-881-051 
Customer ID:  15-86-08-06-87 15-86-12-09-87 15-86OUP-08-06-67 

Matrix: Uater Water Water 
............................................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta....;.................... 
Uraniun 233, 234 ................... 
Ureniun 235 ........................ 
Uranium 238 ........................ 
Stront iun 89, 90 ................... 
Plutmiun 239, 2 4 0 . . . . . . . . . . . . . . . . .  
Amcriciun 241 ...................... 
Cesiun 137 ......................... 
T r i t i u n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

51 +/-  54 
73 +/-  51 

16.1 +/ -  2.4 
0.9 +/- 0.5 

11.0 +/- 1.9 
1.4 +/ -  

- .32 +/-  .46 
.05 + / -  .74 

4 9 2  +/- 

32 +I- a 
29 + / -  12 
17 + / -  2 
.99 + / -  .20 
13 + / -  2 

1.8 + / -  
0.00 +/ -  .24 
0.00 +/ -  .18 

c210 +/ -  

68 +/-  38 p c i i l  
82 * / -  52 p c i i l  

17.0 +i-  2.8 p c i / l  
0.7 + f -  0.6 p c i / l  

14.1 + / -  2.4 p c i / l  
2.5 + / -  pci/L 

-.07 * / -  .85 w i l l  
NR 

<492 + / -  pci/L 



SOLAR PONDS ALLUVIAL YELLS 
RAOIOCHEMISTRY 

OATA SUMMARY REPORT 
a===aa=aaaan1a======-aaa==a=aa=a====a==-===aa==aa==~==a==aa=a=-- --=1aaaaaaaa1=..=:01==========a=============================~ 

RFU Batch Nubar: Client: ROCKWELL (ROCKY FLATS) Page: 3 

Sanple Information 

............................................................................................................................ 

RFY Batch ID:  0188-881-025 0187-881-064 0287-881-042 
Customer ID:  17-86-03-15-88 17-86-06-22-87 17-86-06- 10-87 

Matrix: Water Uater Water 
............................................................................................................................ 
Radio Chemistry 

Gross Alpha.... .................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Ureniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, ZCO................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun ............................ 

28 */- 12 p c i / l  
25 */- 13 p c i / l  
28 */- 2 p c i / l  

1.2 */- 0.2 p c i / l  
15 */- 1 p c i / l  

0.00 */- 0.40 p c i / l  
0.00 +/ -  0.42 w i / l  

700 */- 100 p c i / l  

112 +/ -  19 
136 +/-  44 
26 */ -  5 

1.3 */- 1.0 
25 */- 4 

0.0 +/-  .97 
0.0 +/ -  1.5 

380 */- 

1.55 + / -  

NR 

pc/ 1 552 + / -  142 pci/L 
pc/ 1 196 + / -  21 p c i / l  
pc/ 1 3 . 7  * / -  1.2 pci/L 
pc/ 1 0.0 + / -  0.3 p c i / l  
pc/ 1 2 .7  +/-  0.8 pc i /  
pcll 3.3 + / -  pc i /  
pc/ 1 0.6 + / -  1.5 pi/ 
Pc/ 1 0.0 */-  1.2 pci /  

pc/ I c110 + / -  pc i /  
NR 

............................................................................................................................. 
Senple Information 

RFU Batch ID:  0387-881-052 0487-881 -047 
Customer ID: 17-86-08-06-87 17-86-12-09-87 

Matrix: Uater Uater _-____-.._-__-.-.___--..---.-..------.-----.---------.-----.---------..--.-----.--------.---- 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234................... 
Uraniun US........................ 
U ren iun  a........................ 
Stront iun 89, 90................... 
Plutrmiun 239, 240 ................. 
Amr ic iun  Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137....... .................. 
Tritiun ............................ 

663 * I -  606 
347 */- 87 

24.8 */- 4.4 
0.9 +/-  0.7 

20.9 */- 4.0 
2.6 +/-  

-.03 */- .17 
-.Ob */- .67 

4 4 0  */- 

pc i / l  
w i l l  
p c i / l  
p C i / l  

pc i /L  
p c i / l  
p c i / l  
p c i / l  

p c i / l  

52 +/ -  12 p c i / l  
41 +/-  13 pci/L 
23 +/-  3 pi/\ 

1.3 + / -  0.4 V i / \  
21 */- 3 pci/L 

1.4 + / -  p c i / l  
0.00 * / -  .37 p c i / l  
0.00 */- .41 p c i / l  

730 */- 100 p c i / l  

0188-881-026 
22-86-03-17-88 
water 

............................. 

8 +/ -  6 p c i / l  
8 + / -  11 pi/l 

6.3 + / -  0.6 p c i / l  
0.21 + / -  .010 pci/L 
3.0 + / -  0.4 p c i / l  

0.00 * / -  0.24 p c i / l  
0.00 + / -  0.11 p c i / l  

340 + / -  100 p c i / l  



RFU Batch ID: 0187-881-034 0287-881-070 
Custaner ID: 22-86-03-2~-87 22-86-06-26 -87 

H a t r i x :  Uater  Ua te r  ............................................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, ZX..... .............. 
Uran iun  235 ........................ 
Uraniun 238 ........................ 
Strmtiun 89, .................... 
P l u t o n i u n  239, 240 ................. 
Amer ic iun 241 ...................... 
Cesiun 137 ......................... 
T r i t i u n  ............................ 

42 +/-  31 
14 +/-  0 

9.2 +/-  2.4 
0.0 +/- .TI 
4 .3  +/-  1.9 

4.6 +/-  2.3 
0.0 +/-  1.8 

230 +/-  

1.85 +/-  

NR 

109 +/-  19 
109 +/- 14 
9.1 +/ -  1.8 

0 . u  +/ -  0 .44  
6.0 +/-  1.4 
gl.0 +/-  

0.6 +/-  1.0 
0.0 + / -  1.5 

NR 
g110 +/-  

40 + / -  24 
3a +I-  40 
5.8 +I- 1.9 
0.6 +/-  0.5 
7.5 + / -  2.0 
5.7 + / -  
-.32 +I-  .a5 
-.Ob +/ -  .18 

............................................................................................................................. 
Swple I n f o r m a t i o n  

RFU Batch ID: 0487-881-064 0187-881-022 
Customer ID: 22-86-12-18-87 26-86-03- 18-81 

Mat r i x :  Uater  Uater  

Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234. .................. 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
S t r m t i u n  89, 90 ................... 
P l u t o n i u n  239, 240 ................. 
Amer ic iun Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137......... ................ 
Tritiun ............................ 

13 +/-  8 
22 +/-  1 1  
5.6 + / -  0.5 
.12 +/- .06 
2.2 +/- 0.3 
gl.0 +/- 
0.00 +/-  .16 
.i6 +I- .ia 

260 +/-  80 

60 + / -  23 
14 + / -  10 
32 + / -  6 

4.5 + / -  1.7 
3.0 + / -  5.1 
g0.6 +/-  

0.18 +/-  0.95 
NR 
NR 

1300 + / -  

0387-881 -090 
26- 86- 08- 28-87 
Uater  

............................... 

72 + / -  34 vi/ \  
47 + / -  44 pci/L 

34.2 + / -  4 . 8  pc i / t  
1.3 + / -  0.7 pi/[ 

31.2 + / -  1.0 p c i / l  
<l.O + / -  

.07 + / -  .S8 pci/L 
p c i / l  

pci/L -.Ob + / -  .60 



a- SOLAR PONDS ALLUVIAL UELLS 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
==aa=aa1a1.a01.11..0a~aaa=a====~=a=======~aa=a====a====a====aa=~==a=a==aaa=a=a=--------------------------~------ ---_--------------________ ------I--_--- ------=--- -__ 
RFU Batch N u b r :  Cl ient :  ROCKUELL (ROCKY FLATS) Page: 5 

Sanple Informetion 

............................................................................................................................. 

RFU Batch ID :  0180-881-029 0187-001-028 0287-881 -067 
Custaner IO: 28-86-03-17-00 20-86-03-19-87 28-86-06-24-87 

Matrix: Uater Uater Uater ............................................................................................................................. 
Radio Chemistry 

Gross Alpha. ....................... 
Gross Beta................. ........ 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 233 ........................ 
Stront iun 09, 90................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137.. ....................... 
Tritiun.. .......................... 

860 +/- 150 
090 +/-  60 
320 +/- 20 

12 +/- 1 
220 +/- 20 

0.00 +/ -  0.15 
O . O O z + / -  0.49 

9000 +/-  300 p c i / l  

797 + / -  69 
368 +/-  72 
211 + / -  25 
7.1 +/-  2.6 
162 +/-  20 
6.0 +/ -  

0.0 +/ -  1.4 
0.0 +/-  5.4 

NR 
6300 +/ -  p c i / l  

2000 * / -  
745 * / -  

1000 */- 
47 * / -  
750 +/-  
2.9 */- 

0.15 + / -  
0.0 + / -  

NR 
12000 + / -  

700 
142 
300 
15 
200 
0.6 
0.72 
1.2 

............................................................................................................................. 
Sanple Information 

RFU Batch I D :  1000-000-248 1000-000- 250 1000-000-254 
G128609862 C 158609860 Custaner ID: G120609060 

Matrix: Uater Uater Uater ............................................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 230 ........................ 
Strontiun 09, 90................... 
Ptutoniun 239, 240 ................. 
Americiun 241 . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun............................ 

02 + / -  20 p c i / l  
06 +/-  12 pci/L 

0.0 + / -  0.8 pci/L 
NR 

7.0 +/- 0.7 p c i / l  
NR 

-0.05 +/- 0.06 p c i / l  
0.00 +/- 0.03 p c i / l  

0.24 + / -  0.22 pci/rnl 
NR 

53 +/-  30 pci/L 
120 + / -  20 p c i / l  
11 */-  1 p c i / l  
NR 

0.7 +/-  0.9 p c i / l  

-0.03 + / -  0.08 pi/( 
-0.02 +/ -  0.05 p c i / l  

NR 

NR 
0.31 * / -  0.22 pci/ml 

200 + / -  80 p c i / l  
220 + / -  50 pci/L 
24 * / -  2 p c i / l  

p c i / l  24 * / -  2 
NR 

-0..03 * / -  0.04 pi/\ 
0.08 + / -  0.21 p c i / l  

0.28 * / -  0.22 pci/ml 

NR 

NR 



a-  
............................................................................................................................. 
Sanmle Information 

RFU Batch ID :  1000-000-256 
Customer IO: G158609862 

Matrix: Uater 

1000-000- 258 
G178609860 
Uater 

1000-000-260 
G 178609862 
Uater ............................................................................................................................. 

Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234................... 
Uraniun US......... ............... 
Uraniun 238 ........................ 
S t r o n t i u n  89, Pd.................... 
Plutoniun 239, ZCO................. 
Amerieiun Zcl...................... 
Cesiun 137 ......................... 
T r i t i u n . . . . . . . . . . . . . . . . . . . . . . . .  .... 

170 */- 20 p c i / l  
190 */- 60 p c i / l  
16 +/- 1 p c i / l  
NR 
13 */- 1 p c i / t  
NR 

-0.01 */-  0.08 p c i / l  
0.00 */- 0.13 pc i / l  

0.17 */- 0.22 pci/ml 
NR 

160 */- 80 p c i / l  
77 */- 40 p c i / l  
33 */- 1 pci/L 

27 */-  1 p c i / l  

0.21 */-  0.26 p c i / l  
-0.03 */-  0.09 pi/[ 

NR 

NR 

NR 
0.69 +/ -  0.24 p c i / m l  

63 */- 69 pci/L 
50 */- 37 p c i / t  
31 + / -  1 p c i / l  
NR 
25 + / -  1 pc i / t  
NR 

0.11 + / -  0.12 p c i / l  
0.02 + / -  0.11 pci/L 

0.77 + / -  0.24 pci/ml 
NR 

............................................................................................................................. 
Sample Information 

RFU Batch IO: 1000-000-267 1000-000-269 
Customer ID:  G228609860 G228609862 

Matrix: Uater Uater ............................................................................................................................. 
Radio Chemistry 

Gross Alpha... ..................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Stront iun 89, 90 ................... 
PLutmiun 239, 240 ................. 
Amr ic iun  241 ...................... 
Cesiun 137 ......................... 
lritiun ............................ 

300 */- 160 p c i / l  
240 +/- 60 pc i / t  
24 */- 3 p c i / l  
NR 
21 */- 3 p c i / l  
NR 

0.95 */-  0.39, p c i / l  
0.12 */- 0.14 p c i / l  

0.58 */- 0.23 pci/ml 
NR 

130 * / -  40 p c i / l  
74 + / -  18 p c i / l  

9.6 + / -  1.1 pci/L 

6.7 */-  0.9 pci/L 

0.97 */- 0.20 p c i / l  
0.08 */- 0.09 p c i / l  

0.66 * / -  0.24 pci/ml 

NR 

NR 

NR 



a -  

INORGANICS 

a 

0 
SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0187-88 1-076 
0287-88 1-039 
0387-88 1-069 
0187-881-065 
0287-881-064 
0387-881-072 
0188-881-023 
0187-881-062 
0287-881-043 
0387-881-074 
0487-881-038 
0387-881-075 
0188-881-025 
0 187-88 1-064 
0287-881-045 
0387-881-076 
0487-881-039 
0188-881-02 6 
0187-881-034 
0287-881-070 
0387-881-107 
0487-881-063 
0187-881-024 
0387-881-109 
0188-881-029 
0187-881-028 
02 87-88 1-07 3 
0387-881-125 
8609-030-008 
8609-030-018 
8609-025-008 
8609-025-018 
8609-065-009 
8609-065-018 
8609-051-008 
8609-051-023 
8609-049-008 

A l l  

11-86-05-04-87 
11-86-06-08-87 
11-86-07-31-87 
12-86-04-23-87 
12-86-06-10-87 
12-86-08-04-87 
15-86-03-15-88 
15-86-04-22-87 
15-86-06-10-87 
15-86-08-06-87 
15-86-12-08-87 
15-86DUP-08-06-87 
17-86-03-15-88 
17-86-04-22-87 
17-86-06-10-87 
17-86-08-06-87 
17-86-12-08-87 
22-86-03-17-88 
22-86-03-24-87 
22-86-06-24-87 
22-86-08-28-87 
22-86-12-18-87 
26-86-03-18-87 
26-86-08-28-87 
28-86-03-17-88 
28-86-03-19-87 
28-86-06-24-87 
28-86-09-09-87 
G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 
G268609860 

Laboratory ID .................... 



e-  SOLAR PONDS ALLUVIAL WELLS 
I NORCAN I C  

DATA SUMMARY REPORT 
.113aaa.lDP.301..11Daaa~=aa===~a~a=a=~=a===a===a=======,====~=a============================================================ 

RFU Batch Nubor: Client: ROCKWELL (ROCKY FLATS) Page: 1 

Sanple Information 

........................................................................................................................... 

RFW Batch I D :  0187-881-076 0287-881-039 0387-881 -069 
Customr ID :  11-86-05-04-87 11-86-06-08-87 11-86-07-31-87 

Matrix: Uater Water U a t e r  ........................................................................................................................... 
Inorganics 

cm= as c a c m . . . . . . . . . . . . . . . . . . . . .  
HC03- 88 Cam..................... 297 mg/l 
chloride........................... 36.9 ' mg/l 
sulfate............................ 215 mg/l 
pn. ................................ 
Fluoride........................... 
Ni t rate-Nitr i te-Ni t rogen. .......... 1.21 mg/ l  
Sulfide............................ 
Phosphate. ......................... 
Cyanide, Total..................... 1.0 u mg/l 
Hexavalent Chraniun (Cr+6).. ....... 
Total Dissolved Sol i  ds............. 592 mg/l 
Total Suspended Solids ............. 
X Solids........................... 

NR 
274 mg/\ 

36.9 mg/L 
162 mg/L 

0.89 mg/\ 

1.0 u mg/ l  

Semple Information 

291 mg/ 1 
37.2 mg/L 

170 mg/l 

1.30 mg/l 

........................................................................................................................... 

___-_.  
Inorganics 

c030 as c a c m . . . . . . . . . . . . . . . . . . . . .  
HCm- as Cat03 ..................... 417 mg/l 
Chloride........................... 86.0 mg/l 
Sulfate............................ 490 mg/l 
pn................................. 
Fluoride. .......................... 
N i  t rate-Ni tri to-Yf trogen.. ......... 0.50 mg/l 
Sulfide............................ 
Phosphate .......................... 
Hexavalent Chromfun (CW~)......... 
Total Dissolved Solids............. 1137 mg/l 

X Solids........................... 

Cyanide, Total......... ............ 1.0 u mg/l 

Total suspended so l ids  ............. 

0387-881 -072 
12-86-08-06-87 
Uater 
...................... 

NR 
398 

63.6 
337 

0.20 u 

1.0 u 

1046 

696 mg/l 
100 m g / l  
630 mg/ l  

0.20 u mg/L 

1 u mg/l 

1C30 mg/l 



SOLAR PONDS ALLUVIAL UELLS 
INORGANIC 

DATA SUMMARY REPORT ' 

=aaa=aaa=aa=aaaaan=aaaa==a~===aa==aa====a====a=a=aa====a~=a=aa=============a==============================================~ 

RFW Batch N r n k r :  Client: ROCKUELL (ROCKY FLATS) Page: 2 

Sample Information 

........................................................................................................................... 

RFW Batch ID: 0188-881-023 0187-881 -062 0287-881 -043 
15-86-04-22-87 15-86-06-10-87 Customer ID: 15-86-03-15-88 

Matrix: Uater Water Water ........................................................................................................................... 
Inorganics 

C03= as CaCOS ..................... 
HCOS- as Ceca ..................... 241 mg/l 
Chloride 76.3 mg/l 
Sulfate....,....................... 125 mg/l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fluoride.. ......................... 
N i  t r a t c - N i t r i  tc-Ni trogen.. ......... 44.0 mg/l 
Sul f ide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 
Hexavalent Chra iun  (Cr*6)......... 

Total Suspended Solids ............. 
X Solids. .......................... 

........................... 

Total Dissolved Solids ............. 1022 mg/l 

409 mg/ l  
81.0 m g / l  
204 mg/l 

28.0 mg/l 

NR 

371 mg/ 1 
80.2 mg/L 

175 mg/l 

120 mg/l 

1.0 u mgll 

1153 mg/l 

........................................................................................................................... 
Senplc Information 

RFW Batch ID:  0387-881-074 0487-881 -038 0387-881 -075 

Matrix: Water Water Water 
15-86OUP-08-06-87 Customer ID: 15-86-08-06-87 15-86-12-08-87 

........................................................................................................................... 
' Inorganics 

C03= as CaC03 ..................... 
HC03- os CaC a..................... 
Chlori de........................... 
Sulfate... ......................... 
pn................................. 
Fluoride.. ......................... 
N i t r ate- N i t r i to-Ni trogen.. ......... 
Sulfide.. .......................... 
Phosphate .......................... 
Cyanide, Total ..................... 
Hexavalent Chruniua (Cw6). ........ 
Total Dissolved Solids .... ; ........ 
Total Suspended Solids ............. 
X Sotids. .......................... 

390 mg/l 
87.9 mg/t 

195 mg/1 

NR 
424 mg/l 

74.9 mg/l 
142 mg/L 

398 mg/L 
83.3 mg/L 
202 mg/l 

54 mg/l  34.5 mg/L 5 1  mg/ L 

1 u mg/L NR 1 U mg/l 

1117 mg/l 996 mg/L 1148 mg/L 



a -  
RFU Batch ID: 0188-881-025 0187-881-064 0287-881-045 

Matrix: Water Uater Uater 
Customer ID: 17-86-03-15-88 17-86- 04- 22- 87 17-86-06-10-87 

........................................................................................................................... 
I norgani cs 

C03= as CaCOS ..................... N R  
HCo3- as CaC03........ ............. 146 mg/l 332 mg/L 333 
Chloride ........................... 130 mg/l 97.0 mg/l 1 os 
Sulfate.... ........................ 240 mg/l  208 mg/L 270 
FA................................. 
Fluoride. .......................... 
Ni t ra te -N i t r i t e -N i t r  wen........... 540 mg/L 145 mg/l  305 
Sulfide............................ 
Phosphate .......................... 
Cyanide, Total..................... 1.0 u mg/ l  1.0 u 
Hexavalent Chraniun (Cr+6).. ....... 

............. 2796 Total Dissolved Solids 4392 mg/l 1324 mg/L 
Total Suspended Solids............. 
X Solids ........................... 

........................................................................................................................... 
Sample Information 

RFU Batch ID: 0387-881-076 0487-881-039 0188-881-026 
C u s t m r  ID:  17-86-08-06-87 17-86- 12-08-87 22-86-03- 17-88 

Matrix: Uater Uater Uater ........................................................................................................................... 
I norgani cs 

C O S  as CeC03..................... 
HC03- as Cacrn..................... 296 mg/L 
Chlori de........................... 11.9 mg/l 
Sulfate ............................ 290 mg/L 
pn................................. 
Fluoride........................... 
N i t ra te -N i t r i te -N l t rogm ........... 465 mg/l 
Sulfide............................ 
Phosphate .......................... 
Cyanide, Total..................... 1 u mg/L 
Hexevalmt Chrmiun (Cr*6). ........ 
Total Dissolved so l ids . . . . . . . . . . . . .  3929 mg/l 
Total Suspended Solids............. 
X Solids ........................... 

NR 
274 mg/L 
123 mg/L 
282 mg/l 

516 mg/l 

NR 

1906 mg/L 

170 mg/L 
43.6 mg/L 
42.0 mg/L 

2.74 mg/t 

477 mg/L 

L 



a-  

Inorganics 

COS= as C a m  ..................... 
HCOS- as CaCO3. .................... 23 1 
Chloride.. ......................... 47.0 
Sulfate.. .......................... 81 .O 
pH.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fluoride........................... 
N i t ra te -N i t r i t e -N i t r  ogen........... 6.80 
Sulfide.. .......................... 
Phosphate .......................... 
Cyanide, Total..................... 1.0 u 
Hexavalent Chraniun (Cr*6). ........ 
Total Dissolved Solids............. 577 
Total Suspended Solids............. 
X Solids... ........................ 

NR 
317 mg/l 

48.1 mg/l 
60.5 mg/l 

2.30 mg/l 

1.0 u m/l  

0387-881-107 
22-&-0a-2a-a7 
Water 

................................. 

335 mg/L 
6 0 . 4  mg/t 
59.0 mg/l 

........................................................................................................................... 
Sample Information 

RFU Batch ID: 0487-881-063 0187-881-024 
Customer ID:  22-86-12-18-87 26-86-03-18-87 

Matrix: Water Water ............................................................................................ 
I norgani cs 

C03a as Cat03 ..................... NR 
H C a -  as CaC03 ..................... 308 
Chloride..... ...................... 28.5 
Sulfate............................ 70.0 
pH................................. 
Fluoride........................... 
N i t ra te -N i t r i t e -Y i t r  ogen........... 1.32 
Sulf i  de............................ 
Phosphate .......................... 
Hexavalent Chraniun (Cr+6).... ..... 
Total Dissolved Solids ............. C 78 
Total Suspended Solids ............. 
X Solids........................... 

Cyanide, Total......... ............ NR 

682 mg/L 
67.7 m/L 
390 mg/l 

88.0 mg/l 

0387- 881 - io9 
26-a6-oa-2a-a7 
Water 

........................ 

79 mg/l 
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RFY Batch NuIber: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 5 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: 0188-881-029 0187-881-028 0287-881 -073 
Customer ID: 28-86-03-17-88 28-86-03-19-87 28-86-06-24-87 

Matrix: Uater Water water 
........................................................................................................................... 
Inorganics 

Co3= as Ceca..................... 
H a -  as CaCa ..................... 316 mg/l 
Chloride........................... 336 mg/L 
Sulfate............................ 335 mg/l 
pn................................. 
Fluoride........................... 
N i t ra te -N i t r i t e -N i t r  wen........... 1670 mg/l 
Sulfide............................ 
Phosphate .......................... 
Cyanido, Total ..................... 
Hexavalent Chraniun (Cr+6). ........ 
Total Dissolved solids.. ........... 12052 mg/l 
t o t a l  Suspended Solids............. 
X Solids ........................... 

38 1 mg/ 1 
259 mg/l 
290 m/l 

1120 mg/l 

1.0 u mg/l 

9033 mg/l 

NR 

636 
40.1 
390 

2200 

1.0 u 

16776 

........................................................................................................................... 
Senple Information 

RFU Batch ID: 0387-881-125 8609-030-008 8609-030-018 
customer ID :  28-86-09-09-87 t128609860 tl28609862 

Matrix: Water Uater uater 
........................................................................................................................... 
Inorganics 

CO3n as CaCO3 ..................... 
H C a -  as C e c a  ..................... 
Chloride.. ......................... 
Sulfate............................ 
pn................................. 
Fluoride. .......................... 
N i  t rate-Nirr i te-Ni t rogen. 
Sul f ide ................... 
Phosphate......:......... 
Cyanide, Total ........... 
Hexavalent Chranlun (Cr*6 
Total Dissolved Solids... 
t o t a l  Suspended Solids... 
X sol ids ................. 

......... ......... ......... 

......... ......... 

......... 

......... 

......... 

1 u mg/l 

9.6 mg/l 

0.005 u mg/l 
10 u mg/L 
720 mg/l 

47 mg/L 
290 mg/l 

9.0 mg/l 

0.005 U mg/1 
10 u mg/l 

2500 mg/l 



RFY Batch ID: 8609-025-008 8609-025 - 018 8609-065-009 
Custaner ID:  G158609860 Gl58609862 t178609860 

Matrix: Water Uater Uater ........................................................................................................................... 
lnorganics 

CO3n as CaC03 ..................... 
nCO3- as Cacrn..................... 

Sulfate............................ 170 mg/l 180 mg/L 330 
pn................................. 
Fluoride.. ......................... 
Nitrate-Ni t r i t e - N i  trogen.. ......... 243 mg/L 262 mg/l 2320 
Sul f ide ............................ 
Phosphate .......................... 
Cyanide, Total..................... 0.040 mg/l 0.005 u mg/l 0.005 u 
Hexavalent Chrmiun (Cr*6). ........ 10 u mg/l 10 u mg/L 10 u 
Total Dissolved S o l i d s . . . . . . . . . . . . .  990 mg/L 1000 mg/L 3900 
Total Suspended S o l i d s . . . . . . . . . . . . .  
X Solids ........................... 

Chloride........................... 63 mg/l 65 mg/L 160 

........................................................................................................................... 
Senple Informetion 

RFW Batch ID: 8609-065-018 8609-05 1 -008 8609-051-023 
Customer ID: G178609862 t228609860 t228609862 

Matrix: Water Uater Uater 
........................................................................................................................... 
I norganics 

C05= as CeCO3..................... 
HCOS- as CaCOS..................... 
Chloride.. ......................... 1 LO 
Sulfate............................ 290 
pn................................. 
Fluoride.......... ................. 
N i  t rate-Ni tri to-Nl trogen.. ......... 
Sulf ide ............................ 
Phosphate .......................... 
Cyanide, Total..................... 0.005 u 
Hexavalent Chrorairra (Crd). ........ 10 u 
Total Dissolved Solids ............. 3900 
Total Suspended Solids. . .  .......... 
X Solids ........................... 

2400 

37 
75 

mg/ 1 22.6 

0.005 U 
10 u 

750 

36 mq/L 
69 mg/L 

23.2 mg/l 

0.005 U mg/L 
10 u mg/L 

490 mg/L 



I 

Semple Information 

RFU Batch ID: 8609-069-008 
Custaner ID: G268609860 

Matrix: water ........................................................................................ 
Inorganics 

c a n  as Ceca. .... 
HCOS- as CaC a..... 
Chloride.. ......... 
Sulfate............ 
p H . . . . . . . . . . . . . . . . .  
Fluoride........... 
N i t ra te-Ni t r i te -Ni t  
Sulfide... . . . . . . . . .  

............... ................ ............... TI 

............... sa0 ............... 

............... 
ogen........... 300 
............... 

Phosphate .......................... 
Cyanide, Total.. . . . . . . . . . . . . . . . . . . .  
Hexavalent Chraniun (Cr*6). ........ 10 
Total Dissolved solids. ............ 1800 
Total suspended solids... .  ......... 
X Solids ........................... 

w/ 1 

................................. 
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0187-881-072 
0287-881-035 
0387-881-070 
0187-881-063 
0287-881-037 
0387-881-072 
0387-881-073 
0188-881-023 
0187-881-060 
0287-881-040 
0387-881-075 
03 8 7-8 8 1-07 6 
0188-881-025 
0187-881-061 
0287-881-042 
0387-881-077 
04 87-88 1-044 
0188-881-026 
0187-881-033 
02 87-88 1-070 
0387-881-112 
0487-881-067 
0387-881-113 
0187-881-022 
0387-881-115 
0188-881-029 
0187-881-028 
0287-88 1-067 
0487-881-032 
8609-049-047 
8609-030-007 
8609-030-017 
8609-025-007 
8609-025-017 
8609-065-007 
8609-065-017 
8609-051-007 
8609-051-022 
8609-049-007 

11-86-05-04-87 
11-86-06-09-87 
11-86-07-3 1-87 
12-86-04-23-87 
12-86-06-10-87 
12-86-08-04-87 
12-86D-08-04-87 
15-86-03-15-88 
15-86-04-22-87 
15-86-06-11-87 
15-86-08-06-87 
15-86D-08-06-87 
17-86-03-15-88 
17-86-04-22-87 
17-86-06-11-87 
17-86-08-06-87 
17-86-12-09-87 
22-86-03-17-88 
22-86-03-24-87 
22-86-06-25-87 
22-86-08-28-87 
22-86-12-18-87 
22-86D-08-28-87 
26-86-03-18-87 
26-86-08-28-87 

28-86-03-19-87 
28-86-06-25-87 
FLDBLK-10-23-87 
G118609860 

G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 
G268609860 

28-86-03-17-88 

~128609860 
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RFU Batch N d r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 1 

Swple Information 

........................................................................................................................... 

0187-881-063 RFU Batch I O :  0187-881-072 0287-881-035 0387-881 -070 
Custaner IO: 11-86-05-04-87 1 1  -86-06-09-87 11-86-07-3i-a7 12-86-04-23-87 

Matrix: Uater Uater Uater Water 
Uni ts :  MG/L MG/L MG/L - MG/L ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
Aluninun ( A i ) ,  total.............. 
Arsenic (As), total.............. 
Eariun (Be), total.............. 
Eery l l iun  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt KO), totel.............. 
Chrmiun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), total.............. 
Copper (CUI, t o t a l  .............. 
Iron (Fa) ,  total.............. 
Mercury (Hg), totel.............. 
Potassiun (K 1, t o t a l  .............. 
L i th iun  (Li) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
Molybdenun(Mo), total.............. 
Sodiun (Ma), t o t a l  .............. 
Nickel ( M i ) ,  total.............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), total.............. 
Seleniun ( S a ) ,  t o t a l  .............. 
Stront iun (Sr), total.............. 
Tha l l iun  (11). t o t a l  .............. 
Vanadiun ( V  ), total.............. 
Zinc (Zn), total.............. 

0.0076 U 
0.0290 U 
0.01 u 

0.0386 
0.00s u 

104.8707 
0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0083 
0.0069 U 
0.0002 u 

5.0 u 

31.4300 
0.0156 
0.0220 u 
60.5 109 
0.0935 
0.00s u 
0.0600 U 
0.011 
0.7436 
0.01 u 

0.0240 U 
0.02 u 

0.0076 U 
0.0290 U 
0.01 u 

0.0845 
0.00s u 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0306 
0.0002 u 

5.0 U 

n.uia 

25.3456 
0.0087 
0.0220 u 
46.5674 
0.1667 
0.00s u 
0.06 U 
0.007 
0.5977 
0.01 u 

0.0240 u 
0.0200 u 

0.0076 U 
0.0312 

0.005 u 
0.1507 
0.005 u 

108.215 1 
0.0008 J 
0.0220 u 
0.0100 u 

0.02 u 
0.0063 U 
0.0069 U 
0.0002 u 

1.9 

31 .a055 
0.0207 
0.0220 u 
59.8513 
0.1107 

0.005 U 
0.02 u 

0.005 
0.7631 
0.01 u 

0.0240 u 
0.022~ 

0.0076 U 
0.0290 U 

0.01 u 
0.0735 
0.00s u 

155.3941 
0.005 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 u 

52.5089 
0.0278 
0.0220 u 

162.4168 
0.0370 U 
0.005 U 
0.0600 U 
0.0050 U 
1.2073 

0.01 u 
0.0240 U 
0.02 u 



e- 
RFU Batch ID: 0287-mi-037 0387-881-072 0387-881-073 
Customer IO: 12-86-06-10-87 12-86-08-04-87 12- a a  - 08- 04 - 87 

Matrix: Water Water Water 
Units: MG/L MWL MGlL .......................................................................................................... 

Metals 

S i l ver  (Ag), t o t a l  .............. 
Aluninm ( A l l ,  total.............. 
Arsenic (As), t o t a l  .............. 
Bariun (Be), total.............. 
Bery l l iun  (Be), t o t a l  .............. 
Calciun (ea), t o t a l  .............. 
CeCmiun (Cd), t o t a l  .............. 
Cobalt (Co), total.............. 
Chrcmim ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Coppcr (CUI, total.............. 
I ron  (Fa), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, t o t a l  .............. 
L i t h i m  (Li) ,  total.............. 
Magnesiyn (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
MolyMerun<Mo), totat.....,........ 
Sodiun (Ma), total.. ............. 
Nickel ( M i ) ,  t o t a l  .............. 
Lead (Pb), total.............. 
Antirony (Sb), total.............. 
Seleniun (Se). t o t a l  .............. 
Stront iun (Sr), total.............. 
,Thall iun (11). t o t a l  .............. 
Vanadiun ( V  1, t o t a l  .............. 
Zinc (Zn), t o t a l  .............. 

0.0076 U 
0.0290 u 

0.01 u 
0.0595 
0.00s u 

145 .6799 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 u 
0.0069 U 
0.0002 u 

5.0 u 

47.7133 
0.0503 
0.0220 u 

157.5860 
0.0370 U 

0.005 u 
0.06 U 

0.00s u 
1.0151 

0.01 u 
0.0240 U 
0.0230 U 

0.0076 U 
0.0290 u 
0.00s u 

0.1051 
0.005 u 

204.7637 
0.0004 J 
0.0220 u 
0.0151 

0.02 u 
0.0063 U 
0.0069 U 
0.0003 

2.3 

63.2990 
0.0570 
0.0220 u 

223.6566 
0.0370 U 

0.00s u 
0.02 

0.003 J 
1 .cui2 

0.01 u 
0.0240 u 
0.0245 

0.0076 U 
0.0290 U 

0.1080 

204.7987 

0.0220 u 
0.0106 

0.007s 
0.0069 U 

64.8564 
0.0580 
0.0220 u 

223.71 04 
0.0370 U 

i .tax 

0.0240 u 
0.0259 

01 88-881 -023 
15-86-03-1S-8a 
Water 
MCIL 
......__..._.. 

0.0076 U 
0.0742 
0.005 u 

0.4361 
0.005 u 

301.1328 
0.001 

0.0220 u 
0.0218 

0.02 u 
0.0121 
0.3684 
0.0002 u 

2.1 
0.1 u 

72.3529 
0.0119 
0.0220 u 

187.2783 
0.0158 
0.00s u 
0.016 J 
0.039 

2.3490 
0.01 u 

0.0240 U 
0.1261 



SOLAR PONDS ALLUVIAL UELLS 
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RFU Batch Nmber: Client: RCKKUELL (ROCKY FLATS) Page: 3 

S m l e  Information 
........................................................................................................................... 

RFU Batch IO: 0187-881-060 0287-881-040 0387-881-075 0387-881-076 
Custaner IO: 15-86-04-22-87 15-86-06-11-87 15-86-08-06-87 15-860-08-06-87 

Matrix: Uatcr Uatcr Uater Uater 
Units: MC/L MC/L MWL MC/L ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
A l U n i n U n  ( A l ) ,  total.............. 
Arsenic (As), total.... .......... 
Baricla (Be), t o t a l  .............. 
Bery l l iun  (Be), total.............. 
Calciun (Ca), total.............. 
C a i r n  (Cd), t o t a l  .............. 
Cobalt KO), t o t a l  .............. 
Chraniun (Cr) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (CUI,  total.............. 
Iron (Fa), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, t o t a l  .............. 
L i th iun  ( C i ) ,  t o t a l  .............. 
Magnesiun (Mg), t o ta l  .............. 
Manganese (Mn), total.........,.... 
Molybdcnun(Mo), total.............. 
Scdiun (Ne), t o t a l  .............. 
Nickel ( M i ) ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), .total.............. 
Seleniun (Sc), total.............. 
Strontiun ( S r ) ,  t o ta l  .............. 
Thal l iun (11). total.............. 
V a n d i m  (V ), total.............. 
Zinc (Zn), total.............. 

0.0076 U 
0.0356 

0.01 u 
0.2264 
0.005 u 

193.8921 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 u 
0.0069 U 
0.0002 u 

5.0 u 

46.7915 
0.0168 
0.0220 u 

126.0598 
0.0370 U 
0.005 u 

0.0600 u 
0.0050 u 
1 . u t 2  

0.01 u 
0.0240 u 

0.02 u 

0.0076 U 
0.0290 U 

0.01 u 
0.2386 

0.005 u 
202.235 1 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 u 

13.7933 
0.0132 
0.0220 u 

117.9158 
0.0370 U 
0.005 u 

0;06 u 
0.0025 
1.4210 

0.01 u 
0.0260 u 
0.0580 

.0.0076 U 
0.0290 U 

0.005 u 
0.28L9 

0.005 u 
193.4264 
0.0005 J 
0.0220 u 
0.0100 u 

0.02 u 
0.0083 
0.0069 U 
0.0002 u 

2.6 

43.1885 
0.0089 
0.0220 u 

122.0968 
0.0370 U 

0.005 u 
0.004 J 
0.022 

1 -3845 
0.01 u 

0.0260 u 
0.0396 

0.0076 U 
0.0290 U 
0.005 u 

0.2783 
0.005 u 

198.6274 
0.001 

0.0220 u 
0.0100 u 

0.02 u 
0.0080 
0.0069 U 
0.0003 

2.5 

64.5754 
0.0076 
0.0220 u 

125.1801 
0.0370 U 

0.005 u 
0.024 

1.4257 
0.01 u 

0.0240 U 
0.0261 

0.023 



a- 
RFW Batch I D :  0188-881-025 0187-881-061 0287-881 - 0 i 2  0387-881-077 

Matrix: Uater Uater Water Water 
Customer 10: 17-86-03-15-88 17-06-04-22-87 17-86-06-1 1-87 17-86-08-06-87 

Units: MG/L MC/L MG/L MG/L ........................................................................................................................... 
Metals 

S i l ver  (Ag), 
Aluninun ( A t ) ,  
Arsenic (As), 
Bariun (Be), 
Bery l l iun  (Be), 
Celciun (Ca), 
Cadniun (Cd), 
Cobalt K O ) ,  

Chromiun ( C r ) ,  
cesiun (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassiun (K 1, 
L i th iun  ( L i ) ,  
Magnsiun (Mg), 
Manganese (Mn), 
MOlybdenun(MO), 
Sodiun (Ne), 
Nickel ( N i ) ,  
L e d  (Pb), 
Antimony (Sb), 
seleniun (Se), 
S t r o n t i u n  ( S r ) ,  
Thal l iun (11). 
Vanediun ( V  ), 

Zinc (Zn), 

total.............. 
total.............. 
total.. ............ 
total.. ............ 
total.. ............ 
total.. ............ 
total.............. 
total.. ............ 
total...... ........ 
total.............. 
to ta l .  ............. 
total.. ............ 
total.............. 
total.............. 
total.............. 
total.. ............ 
total.............. 
total.............. 
total.. ............ 
total.. ............ 
total.. ............ 
total.............. 
total.............. 
to ta l . .  ............ 
total.. ............ 
total.............. 
total.. ............ 

0.0076 
0.0602 
0.003 

0.3887 
0.005 

0.001 
0.0220 
0.0289 

0.02 
0.0063 
0.1805 
0.0002 

4.3 
0.27 

253.8005 
0.0051 
0.0220 

369.0358 

0.005 
0.02 
0.29 

7.6571 
0.01 

0.0240 
0.0476 

a26 MU 

0.0370 

U 

J 

U 

U 
U 

U 
U 

U 

U 
U 

U 
U 
U 

U 
U 

0.0076 
0.0290 

0.01 
0.1933 

0.005 
391.9108 

0.005 
0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

5.0 

129.1389 
0.0051 
0.0220 

227.9212 
0.0370 

0.005 
0.0600 
0.0050 
3.2177 

0.01 
0.0240 

0.02 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 

U 
U 
U 

0.0076 
1.179G 

0.01 
0.3333 
0.007 

L30.7377 
0.00s 

0.0220 
0.0100 

0.2 
0.0076 
0.1339 
0.0002 

5.0 

131 .4248 
0. LO29 
0.0220 

21 9.6704 
0 .OS62 

0.009 
0.06 

0.150 
3.6146 

0.01 
0.0300 
0.0957 

U 

U 

U 
U 
U 
U 

U 
U 

U 

U 

U 

0.0076 U 
0.0310 
0.005 U 

0.2893 
0.005 u 

498.0435 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.1 

162.2506 
0.0051 u 
0.0220 u 

0.0370 U 
0.005 U 
0.02 u 
0.18 

4,5343 
0.01 u 

0.0240 u 
0.0200 u 

263.3607 
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RFY Batch Ntmtmr: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 5 

Senple Information 
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........................................................................................................................... 

RFU Batch ID:  0487-881-044 0188-881-026 0187-881 -033 0287-881-070 

Matrix:. Uater Uater Uater Uater 
Units: MG/L MC/L MG/L MWL 

Custaner I D :  17-86-12-09-87 22-86-03-17-88 22-86-03-24-87 22-86-06-25-87 

........................................................................................................................... 
Metals 

S i l ver  (Ag), t o t a l  .............. 
A l u n i n m  ( A l l ,  total.............. 
Arsenic (As), t o t a l  .............. 
Eariun (Be), total.............. 
Eery l l iun  (Be), total.............. 
Calciun (Ca), t o t a l  ............... 
Cadniun (Cd), t o t a l  .............. 
Cobnlt (Co), total.............. 
Chrmiun (Cr ) ,  t o t a l  .............. 
Cesiun (Cs), total.............. 
C w r  (Cu), total.............. 
Iron (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, t o t a l  .............. 
L i th iun  ( L i ) ,  t o t a l  .............. 
Magnesirm (Wg), t o t a l  .............. 
Manganese (Mn), total.............. 
MolyMcnun(Mo), total.............. 
S o d i u n  (Ne), t o t a l  .............. 
Nickel ( Y i ) ,  total.............. 
Lead (Pb), total.............. 
Anti- (Sb), total.............. 
Seleniun (Se), t o t a l  .............. 
Strontim ( S r ) ,  t o t a l  .............. 
Thal l iun ( T I ) ,  t o t a l  .............. 
Venediun (V ), t o t a l  .............. 
Zinc (Zn), total.............. 

0.0076 U 
0.0290 u 
0.00s u 

0.2634 
0.00s u 

574.3088 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0118 
0.0069 U 
0.0002 u 

4.7 
0.01 u 

162. S240 
0.0051 u 
0.0220 u 

26s .8S79 
0.0474 
0.00s u 

0.02 u 
0.004 J 

5.0306 
0.01 u 

0.0240 U 
0.0200 u 

0.0076 U 
0.0319 
0.00s u 

0.0924 
0.005 u 

63.0093 
0.001 

0.0220 u 
0.0100 u 

0.02 u 
0.0063 u 
0.0697 
0.0002 u 

2.2 
1.3 

9.0908 
0.1930 
0.0220 u 

87.0659 
0.1695 
0.001 J 

0.02 u 
0.003 J 

0.01 u 
0.240 u 

0.3745 

0.0380 

0.0076 U 
0.1388 

0.01 u 
0.0419 
0.00s u 

4 1 .9695 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0066 
0.0682 
0.0002 u 

6.0 

6.5882 
0.1034 
0.0220 u 

185.2432 
0.1097 
0.005 u 

0.0600 U 
0.0050 u 
0.2594 

0.01 u 
0.0240 U 

0.02 u 

0.0076 U 
0.0330 

0.01 u 
0.1908 
0.005 u 

53 A322 
0.00s u 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0153 
0.0002 u 

8.2 

7.1633 
0.0747 
0.0220 u 

145.6882 
O.lOS4 
0.01s 

0.06 U 
0.005 u 

0.2941 
0.01 u 

0.0308 
0.0240 ' 



SOLAR PONDS ALLUVIAL UELLS 
METALS 

INORGANICS DATA SUMMARY REPORT 
ax--=.---=--n.----n=~n-aaaaaaa=a====a====a=aaaaa===aaaaa=a=aaaa=====a===a=a=========:======a=======================a====a 

RFW Batch N&r: Client:  ROCKUELL (ROCKY FLATS) Page: 6 ........................................................................................................................... 
Sanpla Information 

RFU Batch ID: 0307-881-112 0487-081-067 

Matrix: Uatar Water 
Units: MG/L MG/L 

Custaner IO: 22-86-00-20-07 22-86-12-10-87 

................................................................................ 
Metals 

S i l ver  (Ag), total.............. 
Aluninun ( A l ) ,  t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bariun (Bo), total.............. 
Bery t t iun  (Be), to ta t  .............. 
Calcium (Ca), total... ........... 
C a d n i u n  (Cd), total.............. 
Cobalt ( to) ,  total.............. 
Chraniun ( C r ) ,  total... ........... 
Cesiun (Cs), total.............. 
Copper  (CUI ,  t o t a l  .............. 
Iron (Fa), total.............. 
Mercury (1191, t o t a l  .............. 
Potassiun (K 1, total.............. 
L i t h iun  (Li) ,  total.............. 
Magmsiun (Wg), t o t a l  .............. 
Manganese (Nn), total.............. 
Molybdmrm(No), total.. ............ 
Sodiua (Ne), total.............. 
Nickel ( M i ) ,  total.............. 
L e a d  (Pb), t o t a l  .............. 
Anti- (Sb), total.............. 
Seleniun (Sa), t o t a l  .............. 
Strontim (Sr ) ,  total.............. 
Tha l l iun  (111, t o t a l  .............. 
Vanadium ( V  ), t o t a l  .............. 
Zinc (Zn), t o t a l  .............. 

.. .. 

0.0076 
0.4234 
0.005 

0.2045 
0.005 

50.3961 
0.0003 
0.0220 
0.0100 

0.02 
0. oow 
0.2887 
0.0002 

10.6 

9.7s33 
0.2297 
0.0220 

129.0079 
0.0930 

0.005,  
0.02 

0.005 
0.3537 

0.01 
0.02co 
0.  0485 

U 

U 

U 

J 
U 
U 
U 

U 

U 

U 
U 
U 

U 
U 

0.0076 U 
O.OC09 

0.007 
0.1368 

0.005 u 
64.1845 

0.001 u 
0.0220 u 
0.0127 

0.02 u 
0.0063 U 
0.1033 
0.0002 u 

6.7 
0.17 

10.2115 
0.2621 
0.0220 u 

79.2060 
0.1973 

0.002 J 
0.02 u 
0.00s 

0.4488 
0.01 u 

0.0240 u 
0.0200 u 

0.0076 U 
0.3777 

0.1972 

49 .3018 

0.0220 u 
O.DlO0 u 

0.0094 
0.2776 

9.6167 
0.2259 
0.0220 u 

1 26.8963 
0.1043 

0.3502 

0.0240 u 
0.0432 

0.0076 U 
0.0290 U 

0.40 
0.0902 

82.9436 
0.005 u 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 u 

109.4108 
0.0092 
0.0220 u 

368.0964 
0.0370 U 

0.005 u 
0.06 U 
0.02 

2 .  4235 
0.01 u 

0.0240 u 
0.05 



RFU Batch IO: 0387-881-115 0188-881-029 0187-881 -028 0287-881-067 

Matrix: Uater uater uater Yater 
Units: MG/L MC/L MG/L MWL 

28- 86- 03- 17- 88 28-86-03-19-87 28-86-06-25-87 Customer IO: 26-86-08-28.87 

........................................................................................................................... 
Metals 

S i l ver  (Ag), t o t a l  .............. 
Aluninun. (At), totaL .............. 
Arsenic (As), total.............. 
Bariun (Ea), total...........,.. 
B e r y l l i m  (Be), t o t a l  .............. 
Calciun (Ca), t o t a l  .............. 
Cadaim (Cd), total.............. 
Cobalt (Co), total.............. 
Chraniun (Cr) ,  total.............. 
Cesiun (Cs), t o t a l  .............. 
Copper (Cu), total.. ............ 
Iron (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun ( K  ), t o t a l  .............. 
L i th iun  ( L i ) ,  t o t a l  .............. 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
Moly tdmMMo) ,  totsl.............. 
S o d i u n  (Na), total.............. 
Nickel ( Y i ) ,  total.............. 
Lead (Pb), total...,.......... 
Antimony (Sb), total.............. 
Selenim (Sa). total.............. 
S t ron t iun  (Sr), t o t a l  .............. 
Thal l iun ( T l ) ,  total.............. 
Vanadiun (V 1, total.............. 
Zinc (Zn), t o t a l  .............. 

0.0076 
0.0419 
0.005 

0.1191 
0.005 

75.8956 
0.001 

0.0220 
0.0100 

0.02 
0.0117 
0.0069 
0.0002 

1.4 

127.7899 
0.0098 
0.0220 

296.0713 
0.0370 
0.005 
0.02 
0.18 

2.5126 
0.01 

0.0240 
0.0251 

U 

U 

U 

U 
U 
U 
u 

U 
U 

U 

U 
U 
U 

U 
U 

0.0076 
0.0290 
0.003 

0.1665 
0.005 

479.1007 
0.001 

0.0502 
0.0122 

0.02 
0.006) 
0.0069 
0.0002 

0.5 
1.4 

151.2661 
1.2420 
0.0477 

1800.9309 
0.1512 
0.005 
0.02 
0.005 

4.4360 
0.01 

0.0240 
0.0657 

U 
U 
J 

U 

U 
U 
U 
U 

U 
U 

U 
U 

0.0076 
0.0290 

0.01 
0.1802 

0.005 
346.9876 

0.005 
0.0312 
0.0100 

0.2 
0.0063 
0.0147 
0.0002 

260.0 

84.9911 
0.7376 
0.0533 

1211.5603 
0.0869 
0.005 

0.0600 
0.0050 
2.7577 

0.01 
0.0240 

0.03 

U 
U 

U 

U 

U 
U 
U 

U 

U 
U 
U 

U 
U 

0.0076 U 
0.0290 U 

0.01 u 
0.3422 
0.005 u 

81 2.6987 
0.005 u 

0.0428 
0.0100 u 

0.2 u 
0.0116 
0.0069 U 
0.0003 

250 

243.2036 
1 .7085 
0.0826 

2535.8950 
0.2854 
0.011 
0.06 U 

0.005 u 
6.1852 

0.01 u 
0.0240 u 
0.0275 



@ -  SOLAR PONDS ALLUVIAL UELLS 
HETALS 

INORGANICS DATA SUnMARY REPORT 
a=a====a88itiiiamPI=8=88a=a=a=aa=aaa==aa8aa=a=aa=aaaa=aaaaaaa=a=aaa=aaaa=aa=aa==a=aaaa=a==a=aa===a==aas===aa=aa==aaa=aa* 

RFW Batch umber: C l i e n t :  ROCWELL (ROCKY FLATS) Page: 8 

Senple Information 

........................................................................................................................... 

8609-030-007 8609-030-01 7 RFU Batch IO: 0487-881-032 8609-069- 047 
Custaner ID: FLOBLK-10-23-87 G118609860 G128609860 G128609862 

Matrix: Water Uater Uater Uater 
Units: HWL MG/L HWL HWL ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
A l a i r w a  ( A t ) ,  total.............. 
Arsenic (As), total.............. 

Bery l l iua  (Be), total.............. 
Calcirrm (Ca), total.............. 
CaCtniun (Cd), total.............. 
Cobalt KO), total.............. 
Chrauim (Cr), t o ta l  .............. 
c a a i a  (CS), t o t a l  .............. 
Cqper (CUI,  total... ........... 
Iron (Fe), t o ta l  .............. 
Mercury (no), t o t a l  .............. 
Potassiun (K ), total.............. 

Bariun (Be), t o t a l  .............. 

L i t h i a  (Li) ,  t o t a l  .............. 
Magnesiua (Wg), t o ta l  .............. 
Ranganesc (Mn), t o ta l  .............. 
MolyManm<Mo), total.............. 
Sodim (Ne), total.............. 
Nickel (Ni) ,  t o t a l  .............. 
L e d  (Pb), total...........,.. 
Antimony (Sb), total... ........... 
Selenirm (Se), total... ........... 
Strontim (Sr), t o ta l  .............. 
Thal l iun (fl), total.............. 
Vaned im (V 1, total.............. 
Zinc (Zn), t o t a l  .............. 

...* 

... . 

0.0076 U 
0.0290 u 
0.005 U 
0.0100 u 
0.002 J 
0.7500 u 
0.001 u 
0.0220 u 
0.0113 
0.02 u 

0.0063 u 
0.0461 
0.0002 u 

0.5 U 
0.1 u 

0.0200 u 
0.0051 U 
0.0220 u 
2.1000 u 
0.0370 U 
0.005 U 
0.02 u 
0.005 U 
0.0200 u 
0.01 u 

0.0240 u 
0.0200 u 

0.010 u 
8.4 

0.170 
0.005 U 
77.4 
0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u , 

3.59 

6.04 

24.5 
0.128 
0.100 u 
112 

0.040 u 

0.590 

0.025 U 
0.027 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 u 
170 

0.005 U 
0.050 u 
0.010 u 
0.100 u 
0.020 u 
0.075 u 
0.0002 u 
1.92 

264 
0.020 
0.190 
167 

0.040 u 
0.010 u 
0.050 u 
0.002 u 
0.828 
0.010 u 
0.050 u 
0.025 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 u 
160 

0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
0.075 u 
0.0002 u 
1.81 

9.60 
0.020 
0.100 u 
86.3 
0.048 
0.010 u 
0.050 U 
0.0061 
0.910 
0.010 u 
0.050 u 
0.094 



SOLAR PONDS ALLUVIAL UELLS 
METALS 

INORGANICS DATA SUMMARY REPORT 
aa..iili.s==.i~======aa=a=a=aaa=a=~a=aa=aaaaaaaaa=a==aaaaa====na==aa=a=a====aa====a==========aa==========~===aaa==== 

RFU Batch N h r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 9 

Senple Informstion 
........................................................................................................................... 

RFU Batch IO: 
Customr IO: 

Matrix: 
Units: ..................................... 

Metals 

S i l ver  (Ag), t o t a l  .............. 
A l d M  ( A t ) ,  to ta l .  ............. 
Arsenic (As), total.............. 
B a r i m  (Ba), t o t a l  .............. 
Bery l l iun  (Be), t o t a l  .............. 
Calciua (Ca), t o t a l  .............. 
CeQliun (Cd), total.............. 
Cobalt (CO), t o t a l  ....: ......... 
Chrmiun (Cr ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
C m r  (CUI, total.............. 
Iron (Fe), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total.... .......... 
L i t h i w  (Li) ,  t o t a l  .............. 
Magnasim (Mg), t o t a l  .............. 
Manganese (Mn), t o t a l  .............. 
Molybdenun<Mo), t o t a l  .............. 
S o d i u n  (Ma), t o t a l  .............. 
Nickel ( N i l ,  t o t a l  .............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (So), total...... ........ 
S t r o n t i u n  ( S r ) ,  t o t a l  ..... ~ ........ 
Thal l iun (11). totel.... .......... 
Vanadiun ( V  1, total........... ... 
Zinc (Zn). t o t a l  .............. 

8609- 025 -007 8609-025-01 7 8609-065 -007 
C15&09860 Gl58609862 C178609860 
Uater Uater Uater 
MG/L MG/L UWL ..................................................................... 

- 

0.010 u 
0.100 u 
0.002 u 
0.120 
0.005 u 
326.0 
0.005 u 
0.065 
0.010 u 
0.100 u 
0.020 u 
0.07s u 
0.0002 u 

2.6 

61.5 
0.026 
0.100 u 
88.0 
0.040 u 
0.010 u 
0.050 U 
0.002 u 
1.70 
0.026 
0.050 U 
0.042 

0.010 u 
0.100 u 
0.002 u 
0.130 
0,005 u 
258.0 
0,005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
0.07s u 
0.0002 u 
2.920 

42.0 
0.020 
0.190 
81.9 
0.040 u 
0.010 u 
0.050 u 
0.003 
1.620 
0.026 
0.050 U 
0.057 

0.010 u 
0.100 u 
0.002 u 
0.160 
0.005 
193.0 
0.005 U 
0.050 U 
0.010 u 
0.150 u 
0.020 u 
0.075 u 
0.0002 u 
8.80 

142.0 
0.010 u 
0.100 u 
322.0 
0.010 u 
0.010 u 
0.050 U 
0.002 u 
3.950 
0.120 
0.025 U 
0.005 u 

8609- 065 -01 7 
Cl78609862 
Uater 
UWL 
. - - - - - - - - - -_- -  

0.010 u 
0.100 u 
0.002 u 
0.170 
0.016 
193.0 
0.005 U 
0.050 u 
0.010 u 
0.150 U 
0.020 u 
0.075 u 
0.0002 u 
7.00 

137.0 
0.010 u 
0.100 u 
310.0 
0.040 u 
0.010 u 
0.050 u 
0.002 u 
3.780 
0.126 
0.025 U 
0.00s u 



SOLAR PONOS ALLUVIAL YELLS 
METALS 

INORCAl(1CS OATA SUMMARY REPORT 
==a=.a0=aa~~~aa====a=============~=======a==========aa=a======a===============================================---- ---- 
RFU Batch N-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 10 

Sanple I n f o r m t i o n  
........................................................................................................................... 

8609-051-022 8609-049-007 RFU Batch ID: 8609-051-007 
Custaner ID: G228609860 G228609862 t268609860 

Matrix: Uater Ua t er Uater 
Units: MG/L MG/L MC/L ........................................................................................................................... 

Metals 

Si lver (As), total.............. 

Arsenic (As), total.............. 
Beriun (Ea), total.... .......... 
Eary l l i un  (Be), total.............. 
Calcium (Ca), total.............. 
Cadnim (Cd), t o t a l  .............. 
C o b a l t  KO), t o t a l  .............. 
Chraniun ( C r ) ,  total.. ............ 
Cesiun (CS), t o t a l  .............. 
Copper (Cu), t o t a l  .............. 
Iron (Fe), total.... .......... 
Mercury (Hg), total.............. 
Potassiun (I( ), total.............. 
L i t h i m  (Li), t o t a l  .............. 
Magnesiun (Me), t o t a l  .............. 
Manganese (Mn), total... ........... 
MolybdmuMo), total.............. 
S o d i u n  (Ma), t o t a l  .............. 
Nickel ( M i ) ,  t o t a l  .............. 
L red (Pb), total.............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se),.total. ............. 
Stront iun ( S r ) ,  t o t a l  .............. 
T h a l l i m  (T I ) ,  total.............. 
Vanedim (V 1, total.............. 
Zinc (Zn), t o t a l  .............. 

Aluninun ( A l ) ,  t o t a l  .............. 

.. 

... 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 u 

0.005 u 
0.050 u 
0.010 u 
0.150 u 
0.020 u 
0.05 u 

0.00067 
4.040 

9.180 
0.015 
0.100 u 
99.7 

0.040 u 
0.010 u 
0.062 

0.0076 
0.320 
0.010 u 
0.025 U 
0.005 u 

57.0 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 u 

0.005 u 
0.050 u 
0.010 u 
0.150 u 
0.020 u 
0.075 u 

0.0024 
4.480 

71.3 

11.4 
0.016 
0.100 u 
90.7 

0.040 

0.062 
0.0078 
0.406 
0,010 u 
0.025 U 
0.005 u 

0.010 u, 

0.010 u 
0.100 u 
0.002 u 
0.150 
0.005 u 
97.0 

0.005 u 
0.050 u 
0.010. u 
0.100 u 
0.020 u 
0.075 u 

0.00026 
3.300 

106.0 
0.117 
0.100 u 
338.0 
0.040 U 
0.010 u 
0.050 u 
0.002 u 
2.130 
0.064 
0.025 u 
0.005 u 



APPENDIX C-3 

GROUND-WATER ANALYTICAL DATA 
BEDROCK WELLS 

, 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILES ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1980 APPENDICES 



0188-881-022 
0187-881-059 
0287-881-039 
0387-881-068 
0487-881-051 
0187-881-119 
0188-881-024 
0187-881-062 
0287-88 1-041 
03 87-88 1-073 
0487-8 8 1-07 3 
0487-881-099 
0187-881-111 
0188-881-037 
0287-881-089 
0387-88 1-12 1 
04 8 7-8 8 1-100 
0187-881-021 
0188-881-033 
0287-881-066 
0387-881-104 
0187-881-026 
0188-881-034 
0187-881-056 
0287-881-071 
0387-881-119 
0487-881-069 
0487-881-101 
0188-881-032 
0187-881-030 
0187-881-055 
0287-881-078 
0387-881-123 
0188-881-035 
0187-881-03 1 
0187-881-054 
0287-881-073 
0387-881-120 
0487-881-070 
0188-881-027 
8609-049-026 
8609-049-036 
8 609-049-04 1 
8612-002-061 
8611-014-031 
8611-014-036 
8609-051-016 
8611-014-041 

14-86-03-14-88 
14-8 6 -04 - 16-87 
14-86-06-10-87 
14-86-08-05-87 
14-86-12-08-87 
14-86-D-4-16-87 
16-86-03-14-88 
16-8 6-04 -2 2-87 
16-86-06-10-87 
16-86-08-06-87 
16-86-12-17-87 
23-86-01-15-88 

’ 23-86-03-18-87 
23-86-03-21-88 
23-86-06-24-87 
23-86-09-23-87 
25-86-01-15-88 
25-86-03-18-87 
25-86-03-21-88 
25-86-06-24-87 
25-86-08-27-87 
27-86-03-19-87 
27-86-03-21-88 
27-86-04-15-87 
27 -8 6-06-2 4 -87 
27-86-09-22-87 
27-86-12-16-87 
30-86-01-15-88 
30-86-03-16-88 
30-86-03 -2 3-87 
30-86-04-15-87 
30-86-06-24-87 
30-86-09-23-87 
32-86-03-21-88 
32-86-03-23-87 
32-86-04-15-87 
32-86-06-29-87 
32-86-09-22-87 
3 2-8 6- 12 -16-87 
39-87-03-16-88 
G148609860 
G148609862 
G168609860 
G238611860 
G258611860 
G278611860 
G308609860 
G328611860 

26 
36 
41 

16 



e -  SOLAR POND BEDROCK WELLS 
GC/M.S OATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
1=.==0=311.=1ma.mlII1aa========a=========~=18============================================================================== 

RFU Batch N&r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 1 

S w l e  Information 
........................................................................................................................... 

RFW Batch IO: 0188-881-022 0187-881-059 0287-881 -039 0387-881 -068 
Customer ID: 14-86-05-16-88 ic-a.+oc-i6-a7 16-86-06-10-87 14-86-08-05-87 

Matrix: Water Water water Uater 
Units: UG/L UG/L UG/L UG/L 

D i l u t i o n  Factor: 1.0 1 1 ........................................................................................................................... 
Surrogate Recovery 

Toluene-d8: 
Bromofluorobenzene: 

1,2-Dichloroethane-d: ..................................... 
Ana 1 ytes 

Chloromethane................... ... 
Bramanethane....................... 
Vinyl Chloride..................... 
Chloroetha ne....................... 
Methyl- Chloride ................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichloroethene.. ............... 
1,l-Dichloroethane ................. 
Trans-1,Z-Oichloroethe ne........... 
Chloroform.. ....................... 
l,Z-Oichloroethane..... ............ 
2-eutam.. . . .  .................... 
l,l, l-Trichloroethane.. ............ 
Carbon Tetrachloride ............... 
V i n y l  Acetate...................... 
Eranodichloranethane ............... 
1 ,Z-Oichloropropane.. .............. 
Trans-1,3-0ichloropropene .......... 
Trichloroethene. ................... 
Dibranochloranetha ne............... 
1,1,2-Trichloroethane.. ............ 
Bentem.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
c i s -  1,3-Dichloroprope~. ........... 
2-Chloroethylviylether.. .......... 
Branoform.......... ................ 
C-Methyl-2-pentenan.. ............. 
2- Hexanone;. ....................... 
Tetrachlorocthcne.. ................ 
1,1,2,2-TetrachLoroethane .......... 
Tolum............................ 
Chloroknz em...................... 
Ethylbenzene.. ..................... 
Styr em............................ 
Total Xylenes.......... ............ 

108 X 

9c x 
i i a  x 

10 u 
10 u 
10 u 
10 u 
s u  
5 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  

. 5  u 
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

x x % 
x x x 
x x % 

.......................................................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
c u  

e u  
c u  
c u  

c u  
e u  

NR 

NR 
NR 
NR 
NR 
c u  

c u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 

NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 
c u  

c u  
e u  
c u  

c u  
c u  

NR 

N R 

NR 
NR 
NR 
NR 
c u  

c u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 

NR 

NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  
5 u  
5 u  

s u  
5 u  

NR 

NR 

NR 

NR 

NR 
NR 

5 u  

5 u  
NR 

NR 
NR 

NR 
NR 

NR 
NR 

5 u  
NR 

NR 

NR 
NR 
NR 

NR 

Modifiers: UmAnalyzed, not detected. J=Present below detection l i m i t .  B=Present in  blank. NS=Not spiked. %=Percent recovery. 



a -  
RFW Batch ID: 0487-881-051 

Matrix: Uater 
Units: uG/L 

Customer ID: 14-86-12-08-87 

Dilution Factor: 1.0 ........................................................ 
Surrogate Recovery 

0187-881-119 
16-86-0-4-16-87 
uater 
Ut/L 
1 ........................ 

Toluene-dB: 
Braofluorobenzene: 

1,2-Dichloroethene-dC: ......................................... 
Ana 1 ytes 

Chloromethane...................... 
Eranomethane....................... 
Vinyl Chloride..................... 
Chloroetha ne....................... 
Methylene Chloride..... ............ 
Aceton............................ 
Carbon Disulfide ................... 
l,l-Dichloroethenc... .............. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2- But anone. ........................ 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate... .:. ................ 
Branodichloranethane ............... 
1.2-Dichloropropene. ............... 
Trans- 1,3-D i ch loropropene .......... 
Trichloroethe ne.................... 
Dibromochloromethe ne............... 
1.1.2-Trichloroethan .............. 
Benzene............................ 
cis-1,3-Dichlor opropanc............ 
2-Chloroethylvinylether.. .......... 
Bromoform.......................... 
4-Methyl-2-pcnt6na#. .............. 
2 - H e x a m . .  ....................... 
Tetrachloroethane.................. 
1,1,2,2-Tetrachloroctha ne.......... 
Toluene... . . . . . . . . . . . . . . . . . . . . . . . . .  
Chlorobenzene............ .......... 
Ethyltenrene.. ..................... 
Styrene ............................. 
Total Xylenes..... ................. 

116 X 
92 X 
94 x 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

x 
x 
x 

0188-881-024 
16-86-03-16-88 
Uater 
UC/L 
1 .o 

........................... 

104 x 
116 X 
94 x ......................................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
N R  
N R  
NR 
4 u  

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
10 u 
s u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
S U  
5 u  
5 u  
5 u  
5 u  

0187-881-062 
16-86-06-22-87 
Uater 
U W L  
1 
.............. 

% 
x 
% 

............. 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

L U  

L U  
L U  
c u  

c u  
L u 

NR 

NR 

NR 

NR 
NR 

NR 

4 u  

6 U  
NR 

NR 

NR 

NR 
NR 

NR 
NR 

L U  
NR 
NR 
NR 

NR 
NR 

NR 

Modifiers: U=Analyzed, 'not detected. J=Present below detection limit. Enpresent in blank. NS=Not spiked. X=Percenr recovery. 



e-  

- 

SOLAR POND BEDROCK UELLS 
GC/MS DATA SUMMARY 

Volatile HAZARDOUS SUBSTANCE LIST COMPOUNDS 
0aaa30a=~=iiX38¶8I8=38X5=¶a~====a=~¶=a===¶¶aa=====a=a====¶¶aa==a===a======a=a=========a===================================== 

RFU Batch W a r :  Client: ROCKUELL (ROCKY FLATS) Page: 3 

Sanple Information 
........................................................................................................................... 

RFU Batch ID: 0287-881-041 0387-881-073 0~87-8ai-on 
Customer ID: 16-86-06-10-87 16-86-08-06-87 16-86-12-17-87 

Matrix: Uater Uater Uater 
Units: UG/L UG/L UG/L 

Dilution Factor: 1 1 .o ......................................................................................................... 
SurrOgate Recovery 

0407-801-099 
23-06-01-15-88 
Uater 
U G I C  
1 .o  

............... 

To 1 uene-da : x x 114 % 100 % 
Bromofluorobenrene: x x 76 x 107 Y. 

1,2-Dichloroethane-d: x x 90 % 149 % ......................................................................................................................... 
Analytes 

Chloranethane ...................... 
Brananrthane....................... 
Vinyl Chloride ..................... 
Chlorocthane ....................... 
Methylene Ch 1 or ide.. ............... 
Acetone............................ 
Carbon Disulfide ................... 
1,l-Dichlorathenc... .............. 
1,l-Dichlorocthane. ................ 
Trans- 1,2-Oichlorocthene.. ......... 
Chlorofo mi......................... 
1,2-D i ch loroethane.. ............... 
2 . Butanane. ........................ 
l,l,l-Trichloroetha ne.............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Branodichloranethane. .............. 
1.2-Oichloropro pane................ 
Trans-1,3-Dichloropro pene.......... 
Trichlorocthenc .................... 
Dibranochloromethane... ............ 
1,1,2-Trichlorocthe .............. 
Benzene............................ 
cis-1,3-0ichlor opropana............ 
2-Ch loroethylviylrther.. .......... 
Branoform.. ........................ 
C-Methyl-2-pant m... ............ 
2 - H e x a m  ......................... 
Tetrachlorocthene .................. 
1,1,2,2-Tetrechloroethane .......... 
fo lwoc. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chlorobenzene ...................... 
Ethylbenzene. ...................... 
Styrene...... ...................... 
Total Xvlms. . . . . . . .  .............. 

NR 
NR 
NR 
NR 
NR 
NR 
N R  
c u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

N R  
NR 
NR 
N R  
c u  

L U  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
N R  

4 u  

YR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
N R  

N R  
NR 
NR 
NR 
NR 
NR 

N R  
NR 
NR 
NR 
NR 
NR 

5 u  

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

12.00 

10 u 
10 u 
10 u 
10 u 
13 
10 u r 
s u  
5 u  
s u  
s u  
5 u  
5 u  

10 u 
5 u  
7 

10 u 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
s u  
s u  

NA 

s u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

Modifiers: UaAnalyzed, not detected. J-Present belou detection limit. BtPresent in blank. NS=Not spiked. %=Percent recovery 



SOLAR POND BEDROCK WELLS 
GC/MS DATA SUMMARY 

Vo la t i le  HAZARDUJS SUBSTANCE L I S T  COMPOUNDS 
=030D=13=aaaDDDPIaIaaa===¶=====a=~a==============a=s========a~====~~===aD~=a=============a==a=======~====================== 

RFW Batch N h r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 4 

Sanple l n f o m t i o n  
........................................................................................................................... 

RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

D i l u t i on  Factor: .................................... 
Surrogate Recovery 

0187-881 - 11 1 
23-86-03-18-87 
water 
UG/L 
1 ................. ... 

0188-881-037 
23-86-03-21 -88 
water 
UG/L 
1 .o .................. 

0287-881-089 0387-881- i21 
23-86-06-24-87 23 - 86- 09 - 23 - 87 
Uater Water 
UG/L -uc/L , 

..................................... 

Toluene-d8: x 97 x x % 
Bromofluorobenzene: x 110 x x y. 

1.2-Oichloroethane-d: x 8 0 %  x y. ........................................................................................................................... 
Ana 1 ytes 

Chloromethane...................... 
Bremanethane....................... 
V i n y l  Chlori de..................... 
C h l o r o e t h a n e . . . . . . . . . . . . . . . . . . . . . . .  
Methylene Chloride ................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Oichloroeth em................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene.. ......... 
Chloroform.. ....................... 
1.2-Dichloroethane ................. 
2-Buta none......................... 
1,l. l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Branodichloranethane.. ............. 
1,2-Dichloropropsne.. .............. 
Trans-l,3-Dichloropropene .......... 
Trichloroethene . . . . . . . . . . . . . . . . . . . .  
Dibraochlormthane. . . . . . . . . . . . , . .  
1,1,2-Trichlorocthane.. ............ 
Benzene............................ 
cis-l,3-Dichloropropme.. .......... 
2-Chloroethylvlylether .. .......... 
Bromoform. ......................... 
4-Methyl-2-pent a n o m . . . . . . . . . . . . . . .  
2-Hexam......................... 
Tetrachlorocthw.................. 
1,1,2.2-Tetrachloroethane.. ........ 
Toluene............................ 
Chlorobenzene...................... 
Ethylbenzene..... .................. 
sty r  .............................. 
Total Xylenes....... ............... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

c u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
c u  

4 U '  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR . 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
16 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

4 u  

4 u  

4 u  

NR 

NR 
NR 

NR 
NR 
NR 
NR 

s u  

s u  
5 u  
s u  

5 u  
s u  

NR 

NR 

NR 

NR 

NR 
NR 

s u  

5 u  
NR 

NR 

NR 
NR 

NR 
NR 
NR 

5 u  
NR 

NR 
NR 
NR 
NR 

NR 

Modifiers: U=Anetyzed, not detected. JaPresent below detection l i m i t .  BEPrCSent i n  blank. NS=Not spiked. %=Percent recovery .  



I 
- 1  

a -- SOLAR POND 'BEDROCK UELLS 
GC/US DATA SUMUARY 

Volatile HAZARDOUS SUBSTANCE LIST COHPOUNDS 
==a=a====1==0a=18n8888a=====a==a=========aaa===============a=====aa==a====a=========aa=a=---------------------------------- .................................. 
RFU Batch N u r k r :  Client: ROCKUELL (ROCKY FLATS) Page: 5 

Sample Information 
........................................................................................................................... 

0188-881-033 0287-881 -066 RFU Batch ID: 0687-881-100 0187-881-021 
Customer ID: 25-86-01-15-88 25 - 86-03-18-87 25-86-03-21-88 25-86-06-24-87 

Uatrix: Uater Uater Uater Uater 
Units: UG/L UG/L UG/L ' U W L  

Dilution Factor: 1.0 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

To 1 uene-d8 : 119 X x 100 X '  % 
Branofluorobenrene: 116 X x 104 x % 

1.2-Dichloroethane-dl: 165 X x 76 Y. % ........................................................................................................................... 
Anal ytes 

Chloramths ne...................... 
Bramanathane.. ..................... 
Vinyl Chloride. .................... 
Chloroctha ne ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroetha ne................. 
Trans-l,2-Dichloroethene ........... 
Chloroform.... ..................... 
1,2-DichLoroetha ne................. 
2-Buta none......................... 
l,l,l-Trichloroethane. ............. 
Carbon Tetrachloride............... 
Vinyl Acetate...................... 
Branodichloranethane ............... 
1,2-Dichloropropane ................ 
Trans . 1,3 . D i ch 1 oropropene. ......... 
Trichloroeth ene.................... 
Dibranochloromethane............... 
1,1,2-Trichloroethane .............. 
Bemenc............................ 
cis-l,3-Dichlor opr-............ 
2-Chloroethylviylrthrr. .  .......... 
Branoform.. ........................ 
4-Uethyl-2-pentomne....... ........ 
2-Hexa .......................... 
Tetrachloroethene.................. 
1,1,2,2-TetrachLorocthane... ....... 
Tolwnc... . . . . . . . . . . . . . . . . . . . . . . . . .  
Chlorobenzene................ ...... 
Ethylbenre ne....................... 
Styrene... ......................... 
Total Xylenes..... ................. 

10 u 
10 u 
10 u 
10 U 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
7 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NA 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
c u  

c u  
c u  
c u  

c u  
c u  

NR 

NR 

NR 
NR 
NR 
NR 
c u  

c u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u . 

10 u 
17 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 

NR 
NR 
NR 

NR 
4 u  

c u  
L U  

L U  

L U  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 

4 u  

4 u  
NR 

NR 

NR , 
NR 
NR 
NR 

NR 
4 u  

NR 
NR 
NR 
NR 

NR 

NR 

Uodifiers: U=Anelyzed, not detected. J=Present k l o u  detection limit. BnPresent in  blank. NS=Not spiked. %=Percent recovery. 



.- SOLAR POND BEDROCK UELLS . 
GC/MS DATA SUMMARY 

Vo la t i le  HAZARDaJS SUBSTANCE L I S T  CCHPOVNDS 
aialla.8~P==~I..ii-ianaaaaa=a=a=aa==a====nnaaaaaa=aaaa==a=a=aaa=~aaa~a~a~ia=a~=a==aaa~=~a~aa=====a========================== 

RFU Batch N u n k r :  Client: ROCKUELL (ROCKY FLATS) Page: 6 

Samle Information 
........................................................................................................................... 

RFU Batch ID: 0387-881-ioc 0187-ai-026 0188-881-034 0187-881 -OS6 
27-86-~3-19-87 27-86-03-21 -88 27-86-04-15-87 Customer ID: 25-86.08-27-87 

Matrix: Uater Uater Uater Water 
Units: UG/L UG/L UG/L UG/C 

D i l u t i on  Factor: 1 1 .o 1 ........................................................................................................................... 
Surrogate Recovery 

To 1 uene- d8: x 
B r k f  1 uorobenzene: x 

1,2-Dichloroethane-&: x ................................................................ 
Analytes 

C h l o r a n e t h a n e . . . . . . . . . . . . . . . . . . . . . .  
Branomethane...,................... 
V i n y l  Chloride ..................... 
Chloroetha ne....................... 
Methylene Chloride ................. 
Acetone.................... ........ 
Carbon D isu l f ide  ................... 
1,l-Dichloroeth ene................. 
1,l-Dichloroetha ne................. 
Trans-l,2-Dichloroethe ne........... 
Chloroform.. ....................... 
1.2-Dichloroethane ................. 
2-Butam....... .................. 
1,1,1-Trichloroerhane. ............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate...................... 
Branodichloromethe ne............... 
1 ,2-D ich  loropropane. ............... 
Trans-l,3-Dichloropropene.. ........ 
Trichloroethem. ................... 
Dibranochloranetha ne............... 
1,1,2-Trichloroetha ne.............. 
Bmzcnc............................ 
c is -  1,3-D i ch loropropene. ........... 
2-Chlorocthylvinylether ............ 
Brcmoform.. ........................ 
4-Methyl-2-pent anon............... 
2-Hexam. .  ....................... 
Tetrachloroethsne...... ............ 
1,1,2,2-Tetrachloroethane.. ........ 
Tolum..... ....................... 
Chlorobenz ....................... 
Ethylbenz em....................... 
Styrene ............................ 
Total Xylenes. ..................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

NR 
. 5  u 

s u  
s u  

s u  
s u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
HR 

5 u  

s u  

5 u  
NR 
NR 
NR 
NR 
NR 
NR 

x 
x 
x 

97 x 
102 x 
79 x 

% 
% 
% 

........................................................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
e u  

c u  
4 u  
4 u  

c u  
c u  

NR 

NR 
NR 
NR 
NR 

G U  

c u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

e u  

10 u 
10 u 
10 u 
10 u 
17 
10 u 
5 u  
5 u  
5 u  
5 u  
s u  
s u  

10 u 
s u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
s u  
5 u  

s u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 

NR 
NR 
NR 
NR 
NR 

NR 

L U  

c u  
c u  
L U '  

NR 

NR 
4 u  
L U  

NR 
NR 
NR 
NR 
L U  

c u  
NR 

NR 
NR 
NR 
NR 
NR 

NR 
4 u  

NR 
NR 
NR 
NR 
NR 

NR 

Modifiers: U=Analyzed, not detected. JaPresent below detection l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 0287-881-071 0387-881 -119 
Customer ID: 27-86-06-24-87 27-86-09-22-87 

Matrix: Uater Uater 
Units: UG/L UG/L 

Dilution Factor: 1 ................................................................................... 
Surrogate Recovery 

Chloromethane...................... 
Br-thane....................... 
Vinyl Chloride..................... 
Chloroethane..... .................. 
Methylene Chloride................. 
Acetme... . . . . . . . . . . . . . . . . . . . . . . . . .  
Carbon Disulfide... ................ 
1,l-Dichloroeth me................. 
1.1-Dichloroetha ne................. 
Trans-l,2-Dichloroethene.. . . . . . . . . . 
Chloroform.. . . . . . . . . . . . . . . . . . . . . . . . 
1,Z-Dichloroethane ................. 
2-Butanone. ........................ 
l,l,l-Trichloroetha ne.............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodi ch 1 oromethane. . . . . . . . . . . . . . . 
1,2-Oichloropropene ................ 
Trans- 1,s-D i ch 1 oropropene.. . . . . . . . . 
Trichloroethene.... ................ 
Dibranochloromethane ............... 
1,1,2-Trichloroethane... ........... 
Benzene............................ 
cis-1.5-Dich1oropr~ .... . . .. . . . . 
2-Chloroethylviylether.. . . . . . . . . . . 
Bromoform.......................... 
4-Methyl-2-pentanme. .............. 
2-Hexanone......................... 
Tetrachlorocthene.................. 
1,1,2,2-Tetrachloroetha ne.......... 
Tolwne... . . . . . . . . . . . . . . . . . . . . . . . . .  
Chlorobenzene...................... 
Ethylknzene.... ................... 
Styr ene............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
c u  

4 u  
e u  
c u  

c u  
c u  

NR 

NR 

NR 
NR 
NR 
N R  

NR 
4 u  

c u  
NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 
N R  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 

NR 
5 
5 
5 

NR 
5 
5 

NR 
NR 
NR 
NR 
5 

NR 
5 

NR 
NR 
N R  
NR 
NR 
NR 
5 

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

13.00 

0487-881-101 
3o-a6-01-15-88 
Water 
UG/L 
1 .o 

1 1 1  % 
119 % 
174 % 

- _  ___..__ 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
IC LI 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NA 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U = A ~ l y ~ e d ,  'not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 0188-881-032 01 87- 881 -030 0187-881 -055 
Customer ID: 30-86-03-16-88 30-86-03-23-87 30-86-04-15-87 

Matrix: Uater Uater Ua t er 
Units: UG/L UG/L UG/L 

Dilution factor: 1.0 1 1 .................................................................................... .-.-.-- 
Surrogate Recovery 

0287-881-078 
30-86-06-24-87 
Uater 
UC/L I 

1 . I  
I 

.................. 

To 1 uene- d8: 118 x x x 
Branofluorobenzene: 134 x x x 

1.2-Dichloroethane-d4: 102 x x x ............................................................................................................. 
Analytes 

Ch loranethane.. .................... 
Braminetha ne....................... 
Vinyl Chloride ..................... 
Chloroethene ....................... 
Methylene Chloride ................. 
Acecm....... ..................... 
Carbon Disulfide ................... 
1,l-Dichloroeth em................. 
1,l-Dichloroetha ne................. 
Trans-1.2-Dichloroethene ........... 
Chloroform... ...................... 
1,2-Dichloroetham.. ............... 
2- But anone. ........................ 
l,l,1-Trichloroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate...................... 
Braodichloranethane.. ............. 
1,2-Dichloropropane ................ 
Trans- 1,34 i ch loropropene .......... 
Trichloroethene.. .................. 
DibraKvhLoromethe ne............... 
1,1,2-Trichloroerha ne.............. 
Benzene............................ 
cis-l.3-Dichlor oprapam... . . . . . . . . .  

Eranoform.......................... 
&-Methyl -2-pcntenw.. ............. 
2-Hexanone.. ....................... 
Tetrechloroethccw.. ................ 
1,1,2,2-Tetrachloroethane .......... 
Toluene....................... ..... 
Chlorobenzene...................... 
Ethylbente ne....................... 
Styrene... ......................... 
Total Xylenes... ................... 

2-Chlorocthylvinylether.. .......... 

10 U 
10 u 
10 u 
10 u 
14 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
s u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
s u  
5 u  
5 u  
s u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
c u  

c u  
c u  
c u  

c u  
c u  

NR 

N R  

NR 
NR 
NR 
NR 
c u  

c u  
NR 

NR 
N R  
NR 
NR 
N R  
NR 
c u  

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
N R  
N R  
NR 
N R  
N R  
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 

NR 
4 u  

N R  
NR 
NR 
N R  
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
N R  
N R  

% 
% 
% 

........... 

NR 
NR 
NR 
NR 
NR 
N R  
N R  

L U  I 

L U  
L U  
c u  

4 u  
L U  

NR 

i 
N R  

I NR 
N R  I 
NR 
N R  

, 

4 u  

4 u  
N R  

N R  
NR 
NR 
N R  
NR 
N R  
16 
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: UaAmlyzed, not detected. J-Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



7 

SOLAR POHD BEDROCK UELLS 
GC/MS DATA SUMMARY 

v o l a t i l e  HAZARDUS SUBSTANCE LIST COMPOUNDS 
0 0 . 1 = 1 = 3 1 1 . D 1 ¶ ¶ 8 . 0 8 1 1 = = = 0 . 1 1 - - : - = = = = = = = = = = = = ~ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

RFY Batch N u n k r :  Client: ROCKUELL (ROCKY FLATS) Page: 9 

Sanple Information 
........................................................................................................................... 

RFU Batch ID: 0387-881-123 0188-881 -035 0187-881-031 0187-881 -0% 

Matrix: Uater Uater Uater Water 
Units: UG/L UG/L UG/L UG/L 

Custaner ID: 30-86-09-25-87 32-86-03-21-88 32-86-03-23-87 32-86-04-15-87 

D i l u t i on  Factor: 1 .o 1 1 ........................................................................................................................... 
Surrogate Recovery 

Toluene-d8: x 97 x x % 
Branofluorobenzene: x 104 x X % 

1 ,2-Dichloroethene-dC: x 8 0 %  x % ........................................................................................................................... 
Ana 1 ytes 

Chloromtharu,...................... 
Brancinethane....................... 
Vinyl Chloride ..................... 
Chloroethe ne ....................... 
Methylene Chloride................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichloroeth em................. 
1,l-Dichloroetha ne................. 
lrans-1,2-Dichlorocth me........... 
Chloroform......................... 
1,2-Dichloroetha ne................. 
2 - B u t e r n .  ........................ 
1, l . l -Tr ichlorwthane .............. 
Carboo Tetrachloride............... 
Vinyl Acetate...................... 
Branodichloromthane............... 
1,2-DichLoropro pane................ 
Trans . 1 ,3 -D i ch 1 oropropene .......... 
Trichlorocthme. ................... 
Dibranochloranethane. .............. 
1.1,2-Trichloroeth me.............. 
Benzene............................ 
c is- l ,3-Dichlor opropem.... . . . . . . . .  
2-Chloroethylviylether .. .......... 
Branoform.. ........................ 
4-Methyl-2-pcnranone.. ............. 
2-Hexanona.. ....................... 
Tetrachloroethene.. . . . . . . . . . . . . . . . .  
1,1,2,2-Tetrachlorosthane. ......... 
Toluene............................ 
Chlorobenzene. ..................... 
Ethylbenzene.. ..................... 
Styr em............................ 
Total Xylenes ...................... 

NR 
NR 
WR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
s u  
5 u  

5 u  
5 u  

WR 

NR 
NR 
NR 
NR 

WR 
5 u  

5 u  
NR 
NR 
NR 
NR 
NU 
NR 
5 u  

NR 
NR 

v 
NR 
NU 
NU 

10 u 
10 u 
10 u 
10 u 
17 
10 u 
s u  
s u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
s u  

10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
s u  

s u  
10 u 
10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
c u  

c u  
c u  
c u  

4 u  
c u  

HR 

NR 

NR 

NR 
NR 
NR 
c u  

L U  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
L U  

NR 
NR 
NR 
NR 
NR 
NR 

NR 
N I  
NR 

NR 

NR 

NR 

NR 

4 u  

4 u  
4 u  
4 U  

L L I  
4 u  

NR 

NR 

NR 

NR 

NR 

NR 
4 u  

NR 
L U  

NR 

NR 

NR 
NR 
NR 
NR 
c u  

NR 

NR 

NR 
NR 

NR 

NR 

Modifiers: U=Analyzed, not detected. J=Present below detection l i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery .  



SOLAR POND BEDROCK UELLS 
GC/MS DATA SUMMARY 

Volatile HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
= = a I f 0 1 a 0 3 8 0 8 = 8 1 8 8 1 3 a = = = = D D - - 1 3 1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = : = = = = = = = = = =  

RFY Batch Nwber: Client: RQCKUELL (ROCKY FLATS) Page: 10 

Semple Informetion 
........................................................................................................................... 

RFU Batch ID: 0287-881-075 
Customer ID: 32-86-06-29-87 

Matrix: Uater 
Units: UG/L 

Dilution Factor: 1 .......................................................... 
Surrogate Recovery 

0387-881-120 
32-86-09-22-87 
Uater 
U W L  

Toluene-&: x x 116 Z 
Branof luorobenrene: x x . 76 X 

1.2-Dichloroethane-d: x x 92 X ...................................................................................................... 
Ana L yt es 

Chloromethane.. .................... 
Eranmthane... .................... 
Vinyl Chloride.. ................... 
Chloroctha ne....................... 
Methylene Chloride ................. 
Acetone.......... .................. 
Carbon Disulfide ................... 
1,l-Dichloroethene. ................ 
1.1-Dichloroethane... .............. 
Trans-1,2-Dichloroethene.. ......... 
Chloroform. ........................ 
1.2-Dichloroethane.. ............... 
2 -But a m .  ........................ 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride............... 
Vinyl Acetate ...................... 
Branodichloromethane.. ............. 
1,2-Dichloropro pane................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethe ne.................... 
Dibromochlorometha ne............... 
1.1.2-Trichloroethena.. ............ 
Benzene...................... ...... 
cis-l.3-Dlchlor opropem............ 
2-Chloroethylvtylether.. .......... 
Branofom ......,................... 
4-Methyl-2-pnt iwme... ............ 
2- Hexanone.. ....................... 
Tetrachloroetheno...... ............ 
1,1,2,2-Tetrachloroetha ne.......... 
TO1 uenc............................ 
Chlorobenrene... ................... 
Ethylbent me....................... 
Styrene...... ...................... 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
N R  
NR 
4 u  

c u  
4 u  
c u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
c u  

c u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
c u  

NR 
NR 
NR 
NR 
NR 
NR 

WR 
NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
s u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  

YR 
NR 
W R  
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

N R  
5 u  
10 u 
10 u 
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  

14.00 

0188-881-027 
39-a7-03-16-88 
water 
UC/L 
1 .o 
.............. 

99 % 
105 % 
81 % 

.............. 

10 u 
10 u 
10 u 
10 u 
13 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. JrPresent below detection limit. &Present in blank. NS=Not spiked. %=Percenr recovery. 



SOLAR POND BEDROCK UELLS 
GC/US DATA SUUUARY 

Vota t i te  HAZARDOUS SUBSTANCE L I S T  CDMPOUNOS 
= I 5 O D ¶ I ¶ 8 = = i 8 l l 8 i . = 1 = = = 5 = = = = = = = = = = = = ¶ = = = = = = = = = = = = = = = = = = a = = = = = = : = = = = = = = = = 8 = = = = = = = = = = = = = = = : = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

RFU Batch Nunber :  Ctient: ROCKUELL (ROCKY FLATS) Page: 1 1  

Sanple Information 

........................................................................................................................... 

RFU Batch I D :  
Custuner ID:  

Uetr ix :  
Units: 

Dikut ion Factor: 

Surrogate Recovery 

8609-069-041 
C168609860 
Water 
UC/L 
1 
.................... 

Totwne-d8: 92 X p o x  92 X 
Branofluorobenrene: 104 x 100 x 104 X 

1 ,24  ich loroethane-d4: 96 X 98 X 90 X ......................................................................................................... 
Anetytes 

Ch toranerhane.. .................... 
Brunanethane ....................... 
Vinyl Chloride. .................... 
Chloroetha ne....................... 
Uethylerw Chloride................. 
Acetone............................ 
Carbon D isu l f ide  ................... 
1, l -Dichtoroethw..  ............... 
1,l-Dichtoroethane ................. 
Trans-1,t-Dichloroethene ........... 
Chloroform.. ....................... 
1,Z-Dichloroethane ................. 
2-Bu ta~ne .  ........................ 
l,l, l-Trichtoroethane .............. 
Carbon Tetrechtoride ............... 
Vinyl Acetate...................... 
Bromodichtoranethane ............... 
1,2-Dichtoropr opene................ 
Trans . 1 , 3  -0 i ch L oropr opene. ......... 
Trichlorceth em.................... 
OibromKhloranethene. .............. 
1,1,2-Trichloroetha ne.............. 
Benzene..... ....................... 
c is -  1,3-0 i ch  Lorcpropane.. .......... 
2-Chlorocthytviylether.. .......... 
Bromoform........ .................. 
L-Uethy l -2 -peot~me.  .............. 
2-Hexanone. ........................ 
letrechloroethene.................. 
1,1,2,2-Tetrachloroethane.. ........ 
Totuene............................ 
Chtorobenrm. ..................... 
E thytbenrene.. ..................... 
Styr em............................ 
Tota l  Xytems. ..................... 

10 u 
10 u 
10 u 
10 u 

C J  
7 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
5 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  

10 u 
10 u 
10 u 
10 u 
s u  
7 BJ 
s u  
5 u  
s u  
s u  
s u  
s u  

10 u 
s u  
5 u  

10 u 
s u  
5 u  
s u  
5 u  
5 u  
s u  
5 u  
5 u  

10 u 
s u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

8612-002-061 
G238611860 
water 
UG/L 
1 

106 % 
98 % 

110 Y. 
......... 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
s i )  

5 u  
s u  
5 u  
5 u  

10 3 

5 3  
10. LI 

s u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
s u  
5 u  
5 u  
s u  
5 u  

5 :J 

Modifiers: UnAnetyred, not detected. J-Present betou detection L i m i t .  BDPresenr in blank. NS-Not spiked. %=Percent recovery. 



.- SOLAR POND BEDROCK UELLS 
CC/MS DATA SUMMARY 

V o l a t i l e  HAZARDWS SUBSTANCE LIST COMPOUNDS 
=DIilI=3=01000003000=0================================================================~==================================== 

RFU Batch M a r :  Cl ien t :  ROCKYELL (ROCKY FLATS) ,  Page: 12 

Sample In fo rme t ion  
........................................................................................................................... 

RFU Batch ID :  8611-014-031 8611-014-036 8609-051-016 8611-014-OL1 
C308609860 C328611860 Custaner ID:  t25Bbl1860 t278611860 

Matr ix :  Yater Yater Uater Uater 
Uni ts :  uG/L UG/L UC/L UWL 

D i l u t i o n  Factor: 1 1 1 1 .......................................................................................................................... 
Surrogate Recovery 

To 1 uene- d8: 96 X 96 X 96 t 98 z. 
B rw f luo robenzene :  96 X 94 x 90 t 9c % 

1.2-Dichloroethane-d: 90 X 90 X 104 t 96 % ........................................................................................................................... 
Ana 1 ytes 

Chloranethane. ..................... 
Brananethane....................... 
V i n y l  Chloride.. ................... 
Chloroetha ne....................... 
Methylene Chlor ide ................. 
Acetone............................ 
Carbon D i s u l f i d e  ................... 
1.1-Dichlorosth em................. 
1.1-Dichloroetham ................. 
Trans-l,2-Dichloroethene ........... 
Ch lorofom..  ....................... 
1,2-DichLoroethane ................. 
2-Buta none......................... 
1 , l . l -Tr ich loroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate ...................... 
Bromodichloranethane.. ............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Tr ich loroethem. ................... 
D i branochlorancthane.. ............. 
1,1,2-Trichloroetha ne.............. 
Benzene............................ 
c i s  . 1,3-D i ch loropropene. ........... 
2 - C h l o r o e t h y l v i y l e t h e r  ............ 
Branofom.. ........................ 
L-Methyl-2-pent wn... ............ 
2 - H e x a m . .  ....................... 
Tetrachlorcethene............... ... 
1,1 ,2 ,2 -Tetr~hlorwthane. .  ........ 
Toluene... ......................... 
Chlorobenzene ...................... 
Ethylbenz ......................... 
Styr ene............................ 
Tota l  Xylenes...... ................ 

10 u 
10 u 
10 u 
10 u 
5 u  

21 B 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
5 u  

15 

10 u 
10 u 
10 u 
10 u 
2 J  
7 JB 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
s u  
5 u  
1 J  
5 u  
5 u  
5 u  
5 u  

10 u 
s u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
S U  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
s u  
5 u  
s u  
5 u  
5 u  
s u  
9 J  
5 u  
5 u  

10 u 
s u  
5 u  
s u  
s u  
5 u  
s u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
s u  
5 u  
s u  
5 u  
5 u  
5 u  

Modi f iers :  U=Anelyzed, .not detected. J=Present below de tec t i on  l i m i t .  B=Present i n  blank. NS=#ot spiked. %=Percent recovery. 



RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0188-881-022 
0187-881-061 
0287-881-039 
0387-881-049 
0487-881-045 
0188-881-024 
0187-881-063 
0287-881-041 
0387-881-058 
0487-881-061 
0487-881-079 
0 188 -88 1-037 
0487-881-080 
0187-881-021 
0188-881-033 
0287-881-066 
0387-881-089 
0487-881-081 
0187-881-026 
0188-881-034 
0187-881-058 
0287-881-071 
0487-881-059 
0487-881-082 
0188-881-032 
0187-881-030 
0187-881-057 
0287-881-078 
0387-881-105 
0188-881-035 
0187-881-03 1 
0187-881-056 
0287-881-073 
0387-881-106 
0487-881-060 
0188-881-027 
1000-000-251 
1000-000-253 
1000-000-257 
1000-000-271 

14-86-03-15-88 
14-86-04-16-87 
14-86-06-10-87 
14-86-08-06-87 
14-86-12-09-87 
16-8 6-03 -15-88 
16-86-04-22-87 
16-86-06-10-87 
16-86-08-07-87 
16-86-12-18-87 
23-86-01-16-88 
23-86-03-22-88 
25-86-01-16-88 
25-86-03-18-87 
25-86-03-22-88 
25-86-06-24-87 
25-86-08-28-87 
25-86D-01-16-88 
27-86-03-19-87 
27-86-03-22-88 
27-86-04-15-87 
27-86-06-24-87 
27-86-12-17-87 
30-86-01-16-88 
3 0-86-03 -17-88 
30-86-03-23-87 
30-86-04-15-87 
30-86-06-24-87 
30-86-09-24-87 
32-86-03-22-88 
32-86-03-23-87 
32-86-04-15-87 
32-86-06-29-87 
32-86-09-23-87 
32-86-12-17-87 
39-87-03-17-88 
G148609860 
G148609862 
GI68609860 
G328611860 

22756-5-2 
22756-5-4 
22756-5-5 
23088-3 -2 



RFU Batch ID :  0188-881-022 0187-881-061 0287-881 -039 
Customer ID:  14-86-03-15-88 14-86-04-16-87 14-86-06-10-87 

Matr ix :  Uater Uater  Uater ........................................................................................................................... 
Radio Chemistry 

Gross Alpha... ..................... 
Gross Beta......................... 
Uraniun 233, 234.. ................. 
Uraniun 235.. ...................... 
Uraniun 238.... .................... 
S t r o n t i u n  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

0 */- 5 
7 */- 11 

1.1 */- 0.2 
0.00 */- 0.06 
0.30 */- 0.12 

0.00 */-  0.40 
0.00 */- 0.61 

* 210 

4 + / -  6 pc/ L 
-11 * / -  3 pc/ l  
2.6 */-  1.9 pc/L 
.23 */- .78 pc/l 
0.2 +/-  1.0 pc/L 

1.38 pc/ 1 

0.0 * / -  1.2 pc/L 

<110 pc/ 1 

1.2 +/- 0.9 pc/ l  

NR 

4 + / -  6 
L5 + / -  16 
13 + / -  2 

0.66 *I -  0 . 4 4  
14 + / -  2 

(1 .o 
0.0 + / -  0.8 
0.0 + / -  1.2 

NR 
c110 

pc i /L  
pc i /L  
pc i /L  
p c i / l  
pc i /L  
p c i / l  
pc i /L  
pc i /L  

p c i / (  

........................................................................................................................... 
Sanple I n fo rma t ion  

RFU Batch ID: 0387-881-049 0487-881 -045 
Customer IO: 14-86-08-06-87 14-86-12-09-87 

Matr ix :  Uater Uater  ................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235.... .................... 
Uraniun 238........................ 
Strontiun 89, 90................... 
P lu ton iun  239, ZCO................. 
Americiun 2 4 1 . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun ............................ 

9 */- 28 pc i / l  
22 */- 47 pc i / l  

1.6 */- 1.5 p c i / t  
0.1 * / -  0.4 pc i / l  

-0.9 */- 1.0 pci / l  
(1 .o p c i / l  

.25 *I- .a2 pi/[ 

.04 */- .40 p c i / l  

d492 p c i / l  

5 */- 8 
-4 + / -  12 

1.1 + / -  0.2 
0.00 * / -  .02 

.22 */- .12 
(1 .o 
0.00 */-  .37 
0.00 */- .13 

*210 

0188-881-024 
16- 86- 03 - 15 - 88 
Uater 
...................... 

- - 1  + / -  6 pc i /L  
12 + / -  56 p c i / i  

1.1 + / -  0 . 2  p c i / t  
0.06 + / -  0.07 p c i i l  
0.52 + / -  0.15 ,xi/( 

0.00 + / -  0.40 pc i /L  
0.03 + / -  0.14 pc i /L  

< 200 pc i /L  



e -  SOLAR POND BEDROCK UELLS 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
DDl==f=iDlflOtllla.all~=a====iD========~===a==============a=aa=aa====a=a==~a======~======~===--------------- ---------------===-------------- -------------- 
RFU Batch N u r k r :  Cl ient :  ROCWELL (ROCKY FLATS) Page: 2 

Sanplc Informat ion 
........................................................................................................................... 

RFU Batch I D :  0187-881-063 , 0287-881-041 0387-881 -058 
Customer ID: ' 16-86-04-22-87 16-86-06-10-87 16-86-08-07-87 

Matrix: Uater Uater water ..................................................................................................................... 
Radio Chemistry 

Gross Alpha... ..................... 27 * / -  9 p c / l  27 * / -  13 p c i / l  
Gross Beta... ....................... 21 +/- 50 pc/ l  61 */-  14 p c i / l  
Uraniun 233, 234 ................... 1.0 */- 0.8 pc/l 0.56 */- 0.69 p c i / l  
Uraniun 235 ........................ .40 */- .46 pc/l  0.08 * / -  0.35 pc i / l  
Uraniun 238 ........................ .a +/-  .53 pc/l 1.1 */- 0.6 w i / l  

29 + / -  31 p c i / \  
18 * / -  45 pci/L 

2.3 + / -  1.8 pci/L 
1.3 * / -  1.2 pci/L 

-0.4 * / -  1.2 D c i / l  
Stront iun 89, 90................... 1.53 pc/ 1 1 .o p c i / l  1.3 p c i /  
Plutoniun 239, 240 0.3 */-  1.1 pc/ l  0.0 * / -  0.66 p c i / l  -.03 */- .21 p c i /  
Americiun 241 0 . 4  */- 1.6 pc/l 0.0 */- 1.3 p c i / l  .10 */- .33 p c i /  
Cesiun 137 ......................... NR NR 

Triti un............................ <110 pc/ 1 <110 p c i / l  c540 pc i /  

................. ...................... 

........................................................................................................................... 
Semple Information 

RFU Batch ID :  0487-881-061 0487-881 -079 01 88- 881 -037 
Customer ID:  16-86-12-18-87 23-86-01 - 16-88 23-a6-03-22-8a 

Matrix: Uater Uater uater ........................................................................................................................... 
Radio Chemistry 

........................ Gross Alpha 8 */- 11 p c i / l  11 * / -  8 p c i / l  0 + / -  9 pci/L 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t iun  89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137.. ....................... 
Tritiun. ........................... 

24 +/ -  12 p c i / l  28 + / -  13 
.63 */- .33 p c i / l  2.7 * / -  0 .4  

0.00 */- .10 p c i / l  .06 * / -  .06 
.14 * I -  .18 p c i l l  1.1 * / -  0.2 

(1 .o p c i / l  g1 .o 
0.00 */- .18 p c i / l  0.00 */-  .16 

.01 + / -  .ll 

<210 p c i / l  <220 

17 + / -  23 pci/L 
p C i / l  0.05 + / -  0.10 j?ci/L 
p c i / l  2.9 * / -  0 .4  p c i / i  

0.14 * / -  0.08 P C i / L  p c i / l  
p c i / l  
p c i / l  0.00 */-  0.71 p c i / l  
p c i / l  0.05 + / -  0.10 pci/L 

w i l l  



SOLAR POND BEDROCK WELLS 
RADIOCHEUISTRY 

DATA SUMMARY REPORT 
= = = = = ~ = a = ~ 1 ~ 0 = = a a a ¶ 1 ¶ ~ = ¶ ¶ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ a ~ a ~ ~ ~ a a ~ ~ ~ a ~ a a ¶ ¶ ¶ s = a = = = = ~ ~ ~ ~ ~ ~ ~ ¶ ¶ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch Iurkr: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 3 

S m l e  Information 

........................................................................................................................... 

0188-881-033 RFU Batch ID: 0487-881-080 0187-881 -021 
Customer ID: 25-86-01-16-88 25-86-03-18-87 25 -86- 03- 22 -88 

Matrix: Water Water Uater ........................................................................................................................... 
Radio Chemistry 

Gross Alpha... ..................... 13 */ -  1 1  p c i / l  140 */- 26 p c i / l  0 + / -  10 pci/L 
Gross Beta......................... 13 */- 14 p c i / l  116 */- 31 p c i / l  13 + / -  22 pci/L 
Ureniun 233, 234 ................... 6.6 */- 1.1 pc i / l  9.1 */- 2.6 pill 4.3 + / -  0.7 pci/L 
Uraniun 235 ........................ .19 */- .14 p c i / l  0.06 */- 0.66 p c i / l  0.26 + / -  0.14 pci/L 
Uraniun 238 ........................ 2.1 */ -  0.5 p c i / l  7.0 */- 1.9 p c i / l  1.1 */- 0.3 pci/L 
Stront iun 89, 90 ................... < 1  .o p c i / l  1.8 pc i / l  
Plutoniun 239, 240................. 0.00 */- .24 pc i / l  0.08 */- 0.80 p c i / l  
Americiun 241.. .................... 0.00 */- .10 pci / l  0.0 *I- 8 .4  p c i / l  0.03 + / -  0.30 pci/L 
Cesiun 137......................... NR 
Tritiun.... ........................ <220 p c i / l  210 p c i / l  < 210 pci/L 

................................................................................................ 
Senole Information 

RFU Batch ID:  0287-881-066 0387-881-089 

Matrix: Water Water 
Customer 10: 25-86-06-24-87 25- 86-08- 28 - 87 

--._____.--.____..____._________________----..-------.----.---..------------------.---.------ 
Radio Chemistry 

Gross Alpha. ....................... 
Gross Beta .......................... 
Uraniun 233, 234 ................... 
Uraniun 235... ..................... 
Uraniun 238 ........................ 
S t r o n t i u n  89, 90... ................ 
Plutoniun 239, 240 ................. 
Americium 241. ..................... 
Cesiun 137. ........................ 
Tritiun ............................ 

18 */- 12 
6 */- 8 

2.3 * / -  0.9 
0.06 */ -  0.33 
1.8 */ -  0.8 
2.3 
0.0 */- 0 . 7 9  
0.0 */- 1.3 
IR 

*110 

16 */- 41 
54 */ -  52 
1.4 * / -  1.7 
0.6 */- 0.7 
2.4 */- 1.7 

<1 .o 

-.04 */- .18 
.29 +I-  .n 

492 

.................. 

0487-881-081 
2~-860-0i-i6-aa 
Water 
................. 

3 +I- 8 pci/L 
13 + / -  1 C  pci /L 

5.1 + / -  0.8 P C l / L  

.18 + / -  .09 p c i /  
1.4 + / -  0.3 p c i /  

0.00 + / -  .L9 p c i /  

<220 p c i /  



RFU Batch ID:  . 0187-881-026 0188-881-034 
Customer ID:  27-86-03-19-87 27-86-03-22-88 

Matrix: Uater Water ............................................................................................... 
Radio Chemistry 

Gross Alpha. ....................... 
Gross Seta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t iun  89, 90 ................... 
Ptutoniun 239, 240 ................. 
Amcriciun 241 ...................... 
Cesiun 137 ......................... 
Tr i t i  un............................ 

32 */- 14 p c i / l  -1 * / -  9 p c i / l  
73 */- 10 pc i / l  11 */- 22 p c i / l  

1.8 +/- 1.7 pci/L 
0.23 */- 0.77 pc i / l  

2.6 * / -  1.7 p c i / l  
1.8 pc i / l  
0.0 * / -  0.94 p c i / l  0.00 * / -  0.18 pci / \  
0.0 */- 1.6 p c i / l  0.00 */-  0.51 p c i / l  

el10 p c i / l  < 210 pci/L 
NR 

0187-881-OS8 
27-a6-04-is-a7 
uater 

........................ 

7 + / -  9 PC/l 
21 + / -  20 pc/t 

.19 + / -  .L1 PC/l 

.39 + / -  .s9 pc/l 

0.0 + / -  .79 pc/l 

1.1 * / -  0.9 pc/L 

NR 

0.2 + / -  1.9 pc/L 
NR 

c110 pc/ L 

......................................................................................................................... 
Ssnple Informat ion 

RFU Batch I D :  0287-881-071 0487-881 -059 0~87-a81-082 
Customer ID: 27-86-06-2447 27-86-12-17-87 30-86-01-16-88 

Matrix: Uater Uater Uarer ...................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta........... .............. 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
St ron t iun  89, 90 ................... 
Plutoniun 239, 240 ................. 
Amcriciun 241 ...................... 
Cesiun 137 ......................... 
Tritiun..... ....................... 

6 * / -  8 pc i / l  
15 * / -  59 pc i / l  

1.7 */- 0.9 p c i / l  
.O.O */- 0.31 pc i / l  
0.97 +/-  0.61 p c i / l  
<1 .o p c i / l  
0.5 */-  0.7 p c i / l  
0.2 */- 1.2 p c i / l  

c110 p c i / l  
NR 

3 + / -  5 
5 */-  11 

.S5 */- .17 
0.00 * / -  .os 

.45 * / -  .14 
e1 .o 
0.00 */-  .16 
0.00 +/-  .69 

c210 

30L + / -  69 
215 + / -  20 
160 + / -  36 
5 . 2  + / -  1.6 
100 + / -  22 
5.6 

0.00 + / -  .37 

7900 + / -  200 



e -  SOLAR POND BEDROCK WELLS 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
=a=aa=aaaaa*aa=-a=a=aaa=aaa=a=a=====a=a===aa=aaaaaaaa=aaaaa=aaaaaaaa=~a=a=aaa=====aa==aaa===a-------=---------------------- ------- --_-----------________ 
RFY Batch Nunber :  C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 5 

Sanple In format ion 

........................................................................................................................... 

RFW Batch I D :  0188-881-032 0187-881 -030 0187-881 - O S 7  
30-86-06- 15-87 Customer I D :  30-86-03-17-88 30-86-03-23-87 

Matr ix :  Water Water Water ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234.. ................. 
U r a n i m  US.. .  ..................... 
Uraniun 238 ........................ 
Stront iun 89, 90. ................ :. 
Plutoniun 239, 240................. 
Americiun Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137......................... 
T r i t i  un............................ 

320 */- 60 p c i / l  261 */- 41 
250 */- 40 p c i / l  219 +/-  30 

19 */- 42 
10 */- 6 

125 */- 29 
5.01 

0.00 +/-  0.74 p c i / l  0.0 * / -  1.9 
1.1 +/-  9.9 

NR 
6300 */- 200 p c i / l  6400 

158 * / -  124 
178 + / -  50 
370 + / -  250 
0.0 + / -  57 
32 +/ -  67 

0.0 + / -  3.8 
0.0 + / -  1.2 

6.61 

NR 
as00 

................................................................................................................... 
Sanple I n fo rma t ion  

RFY Batch I D :  0287-881-078 

Matr ix :  Water 
Customer I D :  30-86-06-24-87 

......................................... 
Radio Chemistry 

Gross Alpha. ....................... 
Gross Beta. . . . . . . . . . . .  ............. 
Ureniun 233, 234 ................... 
Uraniun 235. ....................... 
Ureniun 238 ........................ 
Strontiun 89, 90 ................... 
P lu ton iun  239, 240.. ............... 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tr i t i un  ............................ 

.............................. 

327 */- 182 

150 + / -  50 
6.2 +/-  44 
97 */- 34 

4.3 +/- 0.8 
0.0 */- 0.55 
0.0 */- 1.3 

372 +I- sa 

NU 
9800 

0387-881 - 105 
30-86-09-26-87 
water 

0188-881-035 
32-86-03-22-88 
Water , 

.. 

pc/L 
pc/ L 
pc/ L 
pc/ L 
pc/ L 
pc/ L 
pc/ L 
pc/ L 

PC/ I 

.................................................... 

221 + / -  224 pci/L 0 + / -  9 pci/L 
121 */- 60 pci/l 

139.6 + / -  21.1 pci/L 0.33 + / -  0 . i S  p c i / i  
6.5 + / -  2.0 p i / \  0.14 + / -  0.10 pci/L 

1.7 + / -  0.3 pci/L 93.1 */-  14.7 p c i / l  

-0.2 */- 1.1 pc i /L  0.00 + / -  0.38 pci/L 
-.04 */-  .96 pci/L 0.10 + / -  0.10 pci/L 

5 + / -  22 pci/L 

NR 

8611 */- 825 pc i /L  < 210 pci/L 



RFY Batch ID:  0187-881-031 0187-881-056 02a7-aai-073 
Custaner I D :  32-86-03-23-87 32-06-04 - 1 s -87 32-86-06-29-87 

Matrix: Uater Uater water ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniua 238 ........................ 
Strontiun 89, 90.... ............... 
P lu ton iun  239, ZCO.......... ....... 
Americiun Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137. ........................ 
Tritiun............................ 

28 +/-  13 

1.3 */- 0.8 
0.18 */- 0.36 
1.6 */ -  0.8 
<0.6 

38 +I- 5 

0.24 */- 0.70 
0.0 */- 1.8 

NR 
<110 p c i / l  

60 */- 28 pc/l 
27 */- 24 pc/l 
2.4 +/-  1.1 pc/l 
.001 */- .43 pc/l 
.87 */- .87 pc/L 

2.66 pc/ 1 
0.0 */- 1.3 pc/l 
0.0 + / -  1.2 pc/ l  

NR 

<110 pc/ 

-3 */ -  4 
6 + / -  3 

0.57 + / -  0.73 
0.0 + / -  0.37 

0.52 * / -  0 . 5 4  
< l  .o 
0.0 * / -  .67 
0.0 + / -  1.2 

NR 
<110 

p c i / l  
p c i / l  
p c i / (  
pci/L 
pc i /L  
pc i /L  
p c i / l  
pc i /L  

pc i /L  

........................................................................................................................... 
Sample In formet ion 

RFY Batch ID: 0387-881-106 0487-881 -060 0188-881-027 
Customer ID:  32-86-09-23-87 32-86-12- 17-87 39-87-03- 17-88 

Matr ix :  Uater Uater Uater ........................................................................................................................... 
Radio Chemistry 

Gross A l p h a  ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90.. ................. 
P lu ton iun  239, 240. ................ 
M r i c i u n  241 ...................... 
C e s i m  137 ......................... 
T r i t i u n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-2 */ -  19 
6 +/- 40 

0.6 */- 1.3 
-0.1 */- 0.7 
3.2 */- 1.0 

<1 .D 
0.2 */- 1.0 
-.04 */- .26 

<4 72 

p c i / l  
p c i / l  
pc i / l  
p c i / l  
p c i / l  
p c i / l  
p c i / l  
#i/l 

p c i / l  

S +/-  6 
-3  */- 10 
.89 */- .21 

0.00 */ -  .02 
.32 */ -  .13 

<1 .o 
0.00 + I -  .21 
0.00 * / -  .1c 

<210 

-2 * / -  3 
1 + / -  1 1  

0.78 */ -  0.16 
0.01 + / -  0.06 
0.33 + / -  0.11 

0.01 * / -  0.10 
0.00 + / -  0.11 

< 210 

p c i / l  
pc i /L  
pc i /L  
p c i / l  
pci/L. 

pc i /L  
pc i /L  

pc i /L  



RFW Batch IO: 1000-000-251 1000-000- 253 1000-000-257 
Customer IO: C148609860 GI48609862 6168609860 

Matrix: Water Water Uater ........................................................................................................................... 
Radio Chemistry 

Gross Alpha.. ...................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235. ................... ..;. 
Uraniun 238 ........................ 
Strontiun 89, 90................... 
Plutoniun 239, 240................. 
Amer ic iun  241 ...................... 
Cesiun 137......................... 
lritiun............................ 

54 */- 24 p c i / l  
36 +/-  12 p c i / l  

7.6 */- 0.7 p c i / l  

2.8 +/- 0.4 p c i / l  

,0.04 +/ -  0.07 p c i / l  
0.01 +/ -  0.03 p c i / l  

0.09 */- 0.22 pci/ml 

YR 

NR 

NR 

71 +/-  31 p c i / l  
68 */- 13 p c i / l  

6.8 */- 1.8 p c i / l  
YR 

4.4 +/- 1.4 p c i / l  
YR 

.0.25 + / -  0.98 p c i / l  
0.21 + / -  0.38 p c i / l  

0.00 + / -  0.22 p c i / m l  
YR 

................................................................................................. 

22 + / -  20 pc i /L  
33 + / -  21 pc i /L  

3.0 + / -  1.0 pc i /L  
NR 

2.1 + / -  0.8 p c i / l  

-0.48 + / -  0.67 pc i /L  
0.01 + / -  0.25 pc i /L  

0.11 + / -  0.23 pc i /ml  

NR 

NR 

....................... 
Semple Information 

RFW Batch IO: 1000-000-271 
Customer IO: G328611860 

Matrix: Water ........................................................................................................................... 
Radio Chemistry 

Gross Alpha.. ...................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235... ..................... 
Uraniun 238 ........................ 
Stront iun 89, 90.. ................. 
Plutoniun 239, ZCO................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun.. .......................... 

130 */- 70 p c i / l  
200 */- 30 p c i / l  

13 */-  3 p c i / l  
NR 
10 * / - ' 2  p c i / l  
NR 

0.8 */- 1.0 p c i / l  
,O.M +/- 0.75 p c i / l  

0.10 +/ -  0.20 pci/ml 
YR 



a -  

INORCANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



r 1 
- 1  

RFW Batch ID .................... 
0188-881-022 
0187-881-061 
0287-881-042 
0387-881-073 
0487-881-037 
0188-881-024 
0187-881-063 
0287-881-044 
0387-881-079 
0487-881-061 
0487-881-077 
0187-881-022 
0 188-88 1-03 7 
0487-881-078 
0187-881-023 
0188-881-033 
0287-881-07 1 
0387-881-108 
0487-881-082 
0187-881-027 
0188-881-034 
0187-881-058 
0287-881-072 
0387-88 1-12 0 
0487-881-055 
0487-881-079 
0188-881-032 
0 187-8 8 1-0 3 1 
0187-881-057 
0287-881-074 
0387-88 1-12 2 
0188-881-035 
0187-881-032 
0187-881-056 
0287-881-080 
03 8 7-88 1-1 19 
04 87-88 1-0 5 6 
0188-88 1-027 
8609-049-028 
8609-049-038 
8609-049-043 
8609-051-018 
8611-014-043 

14-86-03-15-88 
14-86-04-16-87 
14-86-06-10-87 
14-86-08-06-87 
14-86-12-08-87 
16-86-03-15-88 
16-86-04-22-87 
16-86-06-10-87 
16-86-08-07-87 

23-86-01-15-88 
2 3-86-03-18-87 
23-86-03-22-88 
25-86-01-15-88 
25-86-03-18-87 
2 5-8 6-03 -2 2 -88 
25-86-06-24-87 
25-86-08-28-87 
25-86DUP-01-15-88 
27-86-03-19-87 
27-86-03-22-88 
27-86-04-15-87 
27-86-06-24-87 
27-86-09-23-87 
27-86-12-16-87 
30-86-01-15-88 
30-86-03-17-88 
30-86-03-23-87 
30-86-04-15-87 
30-86-06-24-87 
30-86-09-24-87 
32-86-03-22-88 
32-86-03-23-87 
32-86-04-15-87 
32-86-06-29-87 
32-86-09-23-87 
32-86-12-16-87 
39-87-03-17-88 
G148609860 
G148609862 
G168609860 
G308609860 
G328611860 

16-86-12-17-87 



SOLAR POND BEDROCK WELLS 
I NORCAN I C  

DATA SUMMARY REPORT 
a=a8aa80aas=a8aa-a38aaa8aaaaaa=a==a==a=aa==aa====a=sa=aaa====s==aa===aa=aa=====aa========a====a============================ 

RFW Batch N u r k r :  C l i e n t :  ROCKWELL (ROCKY FLATS)  Page: 1 

Sanple Information 

........................................................................................................................... 

RFW Batch ID:  0188-881-022 0187-881-061 0287-881-042 
Customer ID: .  14-86-03-15-88 14-86-04-16-87 I C .  86-06- i o  -87 

Matrix: Water Water Water ........................................................................................................................... 
I norgan i cs 

C O P  as CaC03 ..................... 
HC03- as CaC03 ..................... 206 mg/L 
Chloride.. ......................... 80.5 mg/l  
Sulfate ............................ 480 mg/l 
pn................................. 

Nitrate-Nitrite-Nitrogen... ........ 0.02 u mg/l 
Fluoride........................... 

Sul f ide ............................ 
Cyanide, Total................. .... 
Hexavalent Chromiun (Cr*6)......... 
Total Dissolved Solids ............. 1367 mg/l 
Total Suspended Solids............. 
X Solids ........................... 

340 mg/l 
79.2 mg/l 
550 mg/l 

0.60 m g / l  

1.0 u mg/ l  

1303 mg/l 

0.20 U mg/L 

1.0 u mg/L 

1331 mg/L 

........................................................................................................................... 
Sample Information 

RFW Batch ID:  0387-881-073 0487-881-037 0188-881-024 

Matrix: Water Water water 
Customer. ID: 14-86-08-06-87 14-86- 12- 08-87 16-86-03-15-8a 

........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... NR 
HC03- as CaC03. .................... 347 mg/l 384 mg/l 
Chloride. .......................... 83.2 mg/l 78.9 mg/l 
Sul fate. ........................... 148 m/l 562 mg/l 

Fluoride ........................... 
N i  crate-Nitrite-Nitrogen.. ......... 0.20 u mg/l  0.04 mg/l 
Sulfide. ........................... 
Cyanide, Total ..................... 1 u mg/L NR 
Hexavalent Chranfun (Cr+6) ......... 
Total Dissolved S o l i  c i s . . . . . . . . . . . . .  1292 mg/l 1358 mg/l 
Total Suspended Solids ............. 
X Solids ........................... 

pH....... .......................... 

210 mg/l 
208 m g / l  
430 mg/L 

0.06 mg/l 

1462 mg/L 



e -- 
Saaple Information 

RFU Batch I D :  0187-881-063 0287-881-044 0387-881 -079 
Customer I D :  16-86-04-22-87 16-86-06-10-87 16 - 86- 08 - 07-87 

Matrix: Uater Uater Water 
........................................................................................................................... 
Inorganics 

to30 as CaC03 ..................... NR 
348 mg/l 36L mg/L HCO3- as CaC03..................... 368 mg/l  

Chloride........................... 242 mg/L 202 mg/l 201 mg/ 1 
Sulfate............................ 179 m/l 17s mg/l  495 mg/l 
p H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,  
Fluoride........................... 

0.20 u mg/l 0.29 mg/L Ni t ra te -N i t r i te -N i t rogen ........... . 0.60 mgll 
Sulfide............................ 
Cyanide, Total..................... 1.0 u mg/l 1.0 u mg/l 1 U mg/L 

Hexavalent Chraniun (Cr+6) ......... 
Total Dissolved Solids ............. 2489 mg/l 1470 mgll ILL2  mg/\ 

Total Suspended Solids ............. 
X Solids........................... 

........................................................................................................................... 
Sample Information 

RFU Batch ID :  0487-881-061 0487- 88 1 * 0 77 0187-881-022 
23- 86- 0 1 - 1 5 -88 
Uater water 

23-86-03-  i8-87 Customer ID:  16-86-12-17-87 
Matrix: Uater 

........................................................................................................................... 
I norgani cs 

cO3= as CaCOS................ ..... NR 
HC03- as CaC03..................... 38 1 
Chloride........................... 180 
Sulfate............................ 420 
pn................................. 

N i  trate-Wi trite-Nitrogen.. ......... 0.09 
Fluoride........................... 

Sulfide.................. 
Cyanide, Total. .......... 
Hexavalent Chrodun (Cr+6 
Total Dissolved Solids... 
Total Suspended Sol ids.. . 
X Solids................. 

......... ......... NR 

......... 1459 

......... 

.......... 

......... 

NR 
190 mg/l 
172 W l  
32 1 mg/ 1 

190 mg/l  
340 mg/L 

0.02 u m g l l  

NR 

962 mgll  



a -  SOLAR POND BEDROCK WELLS 
INORGAN I C  

DATA SUMMARY REPORT 
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RFU Batch N&r: C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 3 

Sanple Information 

........................................................................................................................... 

RFU Batch ID :  0188-881-037 0487-881 -078 0187-881-023 
25-86-01-15-88 25-06-03- 18-87 Custaner ID:  23-86-03-22-88 

Matrix: Uater Uater Water ........................................................................................................................... 
Inorganics 

C038 as CaCOJ..................... 
HC03- as CaC03 ..................... 114 mg/l 
Chloride........ ................... 172 W/l  
Sulfate.. .......................... 290 mg/L 
pH ................................. 
Fluoride........................... 
Ni t rate-Nitr i te-Ni t rogen. .......... 0.07 mg/l 
Sulfide.. .......................... 
Cyanide, Total..................... 
Hexavalent Chromiun (Cr*6) ......... 
Total Dissolved Solids............. 1040 mg/ l  
Total Suspended Solids,............ 
X Solids ........................... 

NU 
437 mg/l 
4.9 mg/l 
1030 mg/l 

410 
52.5 
1100 

0.10 mg/L 0.28 

NR 1.0 u 

2337 mg/l 2322 

.............................................................................................................. 
Sanple Information 

........... 

RFU Batch ID:  0188-881-033 0287-881 -071 0387-881-108 
Custaner ID: 25-86-03-22-88 25-86-06-26-87 25-86-08-28-87 

Matrix: Uater Uater water 
........................................................................................................................... 
I norgan i cs 

C03= as CaC03 ..................... 
HCO3- as CaC03 ..................... 104 mg/l 
Chloride.. ......................... 43.2 m/l 
Sulfate.. .......................... 1050 mg/l 
pH................................. 
Fluoride ........................... 
Ni t ra te -N i t r i t e -N i t r  men........... 0.12 mg/ 
Sulf ide ............................ 
Cyanide, Totat ..................... 
Hexavalent Chramiun (Cr+6)......... 
Total Dissolved Solids ............. 2293 mg! 
Total Suspended Sol i  ds............. 
X Solids ........................... 

NR 
390 mg/l 

40.5 mg/L 
400 mg/l  

0.20 u mg/l 

1.0 u mg/L 

2242 mg/l 

607 mg/L 
42.2 mg/L 
1060 mg/L 

0.45 mg/L 

1 U mg/L 

2265 mg/L 



Senplc Information 

RFU Batch ID: 0487-881-082 0187-881-027 
customer ID: 25-WUP-01-15-88 27.86-03- 19-87 

Matrix: Water Water 
.................................................................................................. 
Inorganics 

C03= as CaCOS.... . . . . . . . . . . . . . . . . .  NR 
HC03- as CaCO3 ..................... 435 mg/l 
Chloride.. ......................... 43.6 mg/L 
Sulfate............................ 1120 mg/l 

180 
144 
245 

pH ................................. 
Fluoride........................... 
N i  trace-Ni tr i te-Ni trogen.. ......... 0.10 mg/l 42.0 
Sulfide............................ 
Cyanide, Total..................... NR 
Hexavalent Chromiun (Cr+6) ......... 
Total Oissolved Solids;............ 2297 mg/l 
Total suspended Solids............. 
X Solids........................... 

............................................ 
S q l e  Informetion 

RFU Batch ID: O l e  
Custaner IO: 27-86-04-15-87 

Matrix: Water 

8 

1.0 u 

793 

0188-881-03 
27-86-03-22-88 
Water 
....................... 

102 mg/L 
163 mg/l 
220 mg/L 

0.13 m g l l  

818 mg/L 

.................................................. 

57-881 -072 0387-881.120 
27-06-09-23-87 27- 86- 06- 26-87 

water Uater  
.......................................................................................................... .------.--- 

I norgani cs 

COS= as Ca .................. 
HC03- as Ceca..................... 161 mg/l 
Chloride........................... 167 mg/l 
Sulfate............................ 260 mg/ l  
pn................................. 
Fluoride ........................... 
Ni t ra te -N i t r i te -Wi t rogm ............ 0.20 u mg/l 

Sulfide............................ 
Cyanide, Total ..................... 1.0 u mg/l 
Hexavalent Chraniun (Cr*6). ........ 
Total Oissolved Solids ............. 756 mg/l 
Total suspended S o l i d s . . . . . . . . . . . . .  
X Solids........................... 

0.20 u mg/l 

1.0 u mg/l  

812 mg/ l  

186 m g l l  
166.8 mg/t 

340 mg/L 

0.20 U m g l t  

1 U mg/L 

8L2 mg/ l  



SOLAR POND BEDROCK WELLS 
INORGANIC 

DATA SUMMARY REPORT 
.0.aaa033000.1..1110aaa=aaa~aaa~~==a=aa====a=======~===aa=~~=~aaaa~==a=~aa=aaaa=~=a~a=a===~==a============================= 

RFU Batch N h r :  , C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 5 

Sanple Information 

........................................................................................................................... 

RFU Batch IO: 0487-881-055 0487-881-079 0188-881-032 
Customer I O :  27-86-12-16-87 30-86-01-15-88 30-86-03-17-88 

Matrix: Uater Uater Ua te r  ........................................................................................................................... 
I norgani cs 

COS= as Cat03 ..................... NR 
HC03- as CaC03 ..................... 184.2 mg/l 

Chloride... 141 mp/ 1 
Sulfate.. .......................... 219 mg/l 
pn ................................. 
Fluoride........................... 
N i t ra te -N i t r i te -N i t rogen ........... 0.40 mg/l 
Sulfide.... ........................ 
Hexavalent Chraniun (Cr+6) ......... 
Total Oissolved Solids............. 823 mg/l 
Total Suspended Solids............. 
X solids. .......................... 

........................ 

Cyanide, Total..................... NR 

NR 
298 mg/l 
276 mg/l 
282 mg/l 

180 mg/L 
210 mg/L 
205 mg/L 

1457 mg/l 1410 mg/l 

NR 

13682 mg/l 10571 mg/ L 

........................................................................................................................... 
Sample Information 

RFW Batch IO: 0187-881-031 0187-881 -057 0287-881 -076 
Customer I O :  30-86-03-23-87 30-86-04- 15-87 30-06-06-26-87 

Matrix: Uater Water Uater ........................................................................................................................ 
I norgani cs 

C03= as CaC03 ..................... 
nco3- as CaC03 ..................... 334 mg/l 
Chloride.... ....................... 179 mg/l 
Sulfate.. .......................... 215 mg/l 
pn................................. 
F 1 uor ide.. ......................... 
Ni t ra te -N i t r i t e -N i t r  wen........... 1440 mg/l 
Sulfide. ........................... 
Cyanide, Total; .................... 1.0 u mg/l 
Hexavalent Chrdiun (Cr+6). ........ 
Total Dissolved Solids............. 8085 mg/L 
Total Suspended Solids............. 
X sol ids ........................... 

221 mg/ 1 
215 mg/l 
340 mg/l 

8.40 mg/l  

1.0 mg/l 

9430 mg/L 

NR 
297 mg/L 
288 mg/L 
280 mg/l 

20LO mg! 

1.0 u mg/ 

13760 mg/ 



I 

RFY.Batch IO: 0387-881-122 0188-881 -035 0187-881 -032 
Customer ID: 30-86-09-24-87 32-86-03-22-88 32-86-03-23-07 

Matrix: Uater Uater Water ........................................................................................................................... 
1 norgani cs 

C a s  as Ceca ..................... 
HC03- as CaC03 ..................... 
Chloride ............................ 
Sulfate............................ 
pH.. ............................... 
Fluoride........................... 
N i t ra te -N i t r i te -N i t rogen ........... 
Sulfide............................ 
Cyanide, Total..................... 
Hexavalent Chruniun (Cr*6) ......... 
Total Dissolved Solids............. 
Total Suspended Sol ids ............. 
X Solids........................... 

301 mg/l 104 mg/l 223 
318 mg/l 121 mg/ 1 107 
301 me/ 1 65.0 mg/l 92.0 

1520 mg/l 0.04  mg/l '6.90 

1 u mg/l 1.0 u 

14019 mg/l 501 mg/ 1 523 

................................................................................................................... 
Senple Informat ion 

RFU Batch ID: 0187-881-056 0287-mi -080 
Custaner ID: 32-86-04-15-87 32 - 86- 06 - 29-87 

Matrix: Uater water ............................................................................................. 
Inorganics 

C03= as CaC a...................:. 
HC03- as CaC03..................... 195 mg/l 
Chloride........................... 107 mg/l 
Sulfate............................ 92.0 mg/l 
FIN... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fluoride........................... 
Ni t rate-Nitr i te-Ni t rogen..  ......... 1.88 mg/l 
Sulfide.... ........................ 
Cyanide, Total..................... 1.0 u mg/l 
Hexavalent Chranicrm ( C r 4 ) .  ........ 
Total Oissolved Sol ids ............. 575 mg/l 
Total suspended so l ids  ............. 
X Solids........................... 

NR 
175 mg/l 
146 mg/l 

57.0 mg/l 

0.40 mg/l 

1.0 u mg/L 

512 mg/l 

0387-881-1i9 
32-86-09-23-87 
water 

187 mg/L 
121.7 mg/L 

66 mg/L 

0.46 mg/L 

1 U mg/l 

547 mg/L 



1 

a -  SOLAR POND BEDROCK UELLS 
I NORCAN I C  

OATA SUMMARY REPORT 
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RFU Batch Nunber: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 7 

Sample Information 

........................................................................................................................... 

RFU Batch 10: 0087-881-056 0188-881-027 

Matrix: Water Uater 
Customer IO: 32-86-12-16-87 39- 87- 03- 1 7- 88 

................................................................................................. 
lnorgani cs 

C03= as CaC03 ..................... NR 
HC03- (1s CaCOS..................... 198.1 mg/l 
Chloride........................... 109 mB/l 
Sulfate.. .......................... 75.0 mg/l 

06.3 mg/l 
6.98 mg/l 
1% m/l 

pH ................................. 
Fluoride........................... 
N i t ra te -N i t r i te -N i t rogen ........... 0.19 mg/l 0.10 mg/ l  
Sulfide............................ 
Cyanide, Total ..................... NR 
Hexavalent Chra iun  (Cr+6) ......... 
Total Dissolved Solids............. 507 mg/L 296 mg/l 
Total Suspended Solids............. 
X Solids........................... 

8609-049-028 
c i 4 ~ 0 9 a 6 0  
water 

........................... 

160 mg/L 
310 mg/l 

5 . 0  u mg/L 

0.005 u mg/L 
10 u mg/L 

1200 mg/ l  

......................................................................................................................... 
Semple Information 

RFU Batch ID: 8609-069-038 8609-049-043 
Customer IO: (3168609862 C168609860 
’ Matrix: Uater Uater ................................................................................................ 

Inorgani cs 

C03= as CaCO3 ..................... 
HC03- as CaCO3 ..................... 
Chloride........................... 
Sul fate ............................ 
p H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fluoride................ ........... 
N i  crate-Nitr i te-Ni t rogen ........... 
Sulf ide ............................ 
Cyanide. Total ..................... 
Hexavalent Chromium (Cr*6).. ....... 
Total Dissolved Solids ............. 
X Solids ........................... Total suspended sol ids ............. 

150 mg/l 
690 mg/l 

5.0 u mg/l 

0.005 U mg/l 
10 u mg/l 

1100 mg/l 

220 mg/l 
510 mg/L 

5 . 0  u mg/l 

0.00s u mg/l 
10 u mg/l 

1400 mg/l 

430 mg/t 
100 mg/l 

9640 mg/l 

0.005 u mg/l 
10 U mg/l 

20000 mg/l 

I 8609-051-018 
c308609a60 I 

Ua t er 
....................... 

I 



e -  SOLAR POND BEDROCK UELLS 
I NORCAN I C 

DATA SUMMARY REPORT 
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RFU Batch N u r k r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 8 

Senple Information 

........................................................................................................................... 

0 

RFU Eatch I D :  8611-014-043 
Customer I O :  W28611860 

Matrix: Uater ........................................................................................................................... 
Inorganics 

CO3a as Ceca..................... 
HC03- as CaC03 ..................... 
Chloride.. ......................... 122 
Sulfate............................ 101 
pH..... ............................ 
Nitrate-Ni t r i t e - N i  trogen.. ......... 
Cyanide, Total..................... 0.005 

Fluoride........................... 

Sulfide............................ 

Hexavalent Chrmiun (0-6). ........ 
Total Dissolved Solids............. 616 
Total Suspended Solids ............. 
X Solids........................... 



METALS 

I '  

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



WESTON ANALYTICS: Metals May 26,  1988 Page: 1 ...................................................................... ...................................................................... 
L i s t :  Customer I D ' S :  ~ l l  

RFW Batch I D  Customer I D  L a b o r a t o r y  I D  

0188-881-02 2 14-86-03-15-88 
0187-881-059 14-86-04-16-87 
0287-881-039 14-86-06-11-87 
0387-881-074 ' 14-86-08-06-87 
0487-881-038 14-86-12-09-87 
0188-881-024 16-86-03-15-88 
0187-881-062 16-86-04-22-87 
0287-881-041 16-86-06-11-87 
0387-881-080 16-86-08-07-87 

- 

.................... .................... .................... 

0487-881-063 
0487-881-119 
0188-88 1-037 
0487-881-120 
0187-881-021 
0188-881-033 
0287-881-066 
0387-881-114 
0487-88 1 - 1 2  1 
0187-88 1-026 
0188-88 1-034 
0187-881-056 
0287-881-07 1 
0387-881-127 
0487-881-057 
0487-881-122 
0188-88 1-03 2 
0187-881-030 
0187-881-055 
0287-881-078 

0487-881-123 
0 188  -8 8 1-03 5 
0187-881-03 1 
0187-881-054 
0287-881-073 
0387-881-126 
0487-881-058 
0188-881-027 
8609-049-027 
8609-049-037 
8 6 0 9 -0 4 90.04 2 
8 611-014-032 
8609-051-017 
8 611-014-042 

03 a 7  -88 1-129 

16-86-12-18-87 
23-86-01-16-88 
23-88-03-22-88 
25-86-01-16-88 
25-86-03-18-87 
25-86-03-22-88 
25-86-06-25-87 
25-86-08-28-87 
25-86D-01-16-88 
27-86-03-19-87 
27-86-03-22-88 
27-86-04-15-87 
27-86-06-25-87 
27-86-09-23-87 
27-86-12-17-87 
30-86-01-16-88 
30-86-03-17-88 
30-86-03-23-87 
30-86-04-15-87 
30-86-06-25-87 
30-86-09-24-87 
30-86D-01-16-88 
32-86-03-22-88 
3 2-8 6-03 -2 3-87 
32-86-04-15-87 
32-86-06-30-87 
32-86-09-23-87 
32-86-12-17-87 
39-87-03-17-88 
G148609860 
G148609862 
G168609860 
G258611860 
G308609860 
G328611860 



a -  
0287-881-039 0387-881 -074 RFU Batch I D :  0188-881-022 0187-881-059 

Custcmer ID:  14-86-03-15-88 14-86-04-16-a7 14-86-06-11-87 ic-a6-08-06-a7 
Matrix: Uater Uater Uater U a t e r  
Units: MC/L . WG/L MG/L MGt L ........................................................................................................................... 

Metals 

S i l ver  (Ag), t o t a l  .............. 
A l u n i n m  ( A l l ,  t o t a l  .............. 
Arsenic (As), t o t a l  .............. 
Bariun (Ea), t o t a l  .............. 
Eery l l iun  (Be), total.............. 
Calciun (Ca), t o ta l  .............. 
Cackniun (Cd), t o ta l  .............. 
Cobalt ( t o ) ,  t o t a l  .............. 
Chraniun (Cr ) ,  total.............. 
Cesiun (Cs), t o ta l  .............. 
Copper (Cu), total........... ... 
I ron  (Fe), total.............. 
Mercury (tlg), t o ta l  .............. 
Potassiun ( K  ), total.............. 
Lithium (Li) ,  t o t a l  .............. 
Wagnesiun (Hg), t o ta l  .............. 
Manganese (an), total.............. 

Sodiun (Ne), total.............. 
Nickel (N i ) ,  t o ta l  .............. 
Lead (Pb), total.............. 
Antimony (Sb), to ta l  .............. 
Seleniun (Se), total.............. 
Stront iun ( S r ) ,  t o ta l  .............. 
Thal l iun ( T I ) ,  total.............. 
Vanadiun ( V  ), total.............. 
Zinc (Zn), total.............. 

Wolybdcnm(no), total.............. 

0.0076 
0.0600 

0.005 
0.0432 
0.00s 

154.9583 
0.001 
0.0220 
0.0204 
0.02 

0.0113 
0.1385 
0.0002 

5.3 
0.09 

47.3450 
0.1393 
0.220 

266.6864 
0.0370 
0.005 
0.02 
0.005 
2.4226 
0.01 

0.0240 
0.0321 

U 

U 

U 

U 
U 

U 

U 

J 

U 

U 
U 
U 
U 

U 
U 

0.0076 
0.1303 
0.0100 
0.0718 
0.00s 

141 .bloc 
0.0050 
0.0220 
0.0100 

0.2 

0.0069 
0.0002 

7.0 

41.1586 
0.1693 
0.0220 

25 1.2908 
0.0370 
0.0050 
0.06 
0.005 
2.ocw 
0.0100 
0.0240 
0.09 

0. o a a  

U 

U 

U 

U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 

U 
U 

0.0076 
0.0290 
0.01 

0.0352 
0.005 

155.3028 
0.005 
0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

7.6 

41.0748 
0.1361 
0.0220 

250.3055 
0.0476 
0.005 
0.06 
0.005 
2.1035 
0.01 

0.0240 
0.1309 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 

U 
U 

0.0076 u 
0.0290 u 
0.005 u 
0.0678 
0.005 u 

1 LO. L9L9 
0.0005' J 

0.0220 u 
0.0100 u 
0.02 u 

0.0063 u 
0.0069 u 
0.0002 u 

7.7 

c i . m a  
0.1968 
0.0220 u 

253.3903 
0.2370 U 

0.005 u 
0.02 u 

J . C O L .  J 

0.01  u 
O.GiL0 u 

2.0727 

0.3226 



e -  
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SOLAR PONO BEDROCK UELLS 
METALS 

INORCANICS OATA SUMMARY REPORT 
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RFU Eatch N w h r :  C L  ient: ROCKUELL (ROCKY FLATS) Page: 2 

Senple Informetion 

........................................................................................................................... 

RFU Eatch IO: 0487-881-038 0188-881-024 0187-881 -062 
Custaner IO: 14-86-12-09-87 16-86-03-15-88 16-86-06-22-87 

Matrix: Uater Uater Uater 
Units: MC/L MG/L MC/L ...................................................................................................... 

Metals 

Si lver (Ag), 
Aluninun ( A l ) ,  
Arsenic (As), 
Eeriun (Be), 
Bery l l iun  (Be), 
Calciun (Ce), 
Cadniun (Cd), 
Cobalt (to), 
Chraniun (Cr), 
Cesiun (Cs), 
Copper ( C U I ,  
Iron (Fa), 
Mercury (ng), 
Potassiun (K 1, 
L i th iun  (Li) ,  
Magnesiun (Mg), 
Manganese (Mn) , 
Mol ybdwn(Mo), 
Sodim (Ne), 
Nickel (N i ) ,  
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
Strontiun (Sr ) ,  
Thal l iun ( T I ) ,  
VaMdiun (v  1, 
Zinc (Zn), 

total . .  ............ 
total.............. 
total.............. 
total.. ............ 
total.............. 
total...... ........ 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
t o t a l . . . . . . . . . . . . . .  
total.............. 
t o t a l . . . . . . . . . . . . . .  
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 

0.0076 
0.0290 
0.005 

0.0350 
0.005 

138.6145 
0.001 

0.0220 
0.0100 

0.02 
0.0134 
0.0080 
0.0001 

8.2 
0.1 

39.3763 
0.013U 
0.0220 

237.7085 
0.0370 
0.005 
0.020 
0.002 

2.0996 
0.01 

0.0240 
0.0226 

U 
U 
U 

U 

U 
U 
U 
U 

J 

U 

U 
U 
U 
J 

U 
U 

0.0076 
0.1211 
0.002 

0.0989 
0.002 

421.094l 
0.001 

0.0220 
0.0452 

0.02 
0.0510 
0.2093 
0.0002 

9.9 
0.11 

130.1180 
0.3758 
0.0220 

706.6186 
0.0512 
0.005 
0.015 
0.003 

6.1678 
0.01 

0.02co 
0.1149 

u 

J 

J 

U 
U 

U 

U 

U 

U 
J 
J 

U 
U 

0;0076 U 
0.0290 U 

0.01 u 
0.0516 
0.005 u 

169.2706 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0452 
0.0069 U 
0.0002 u 

7.0 

69.2672 
0.3438 
0.0220 u 

291 .2635 
0.1672 
0.005 u 

0.0600 U 
0.0050 u 
2.2263 

0.01 u 
0.0240 u 

0.02 

0287-881-041 
16-86-06-11-87 
water  
MC/L  

.................. 

0.0076 U 
0.0290 u 

0.01 u 

0.005 u 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0725 
0.0069 U 
0.0002 u 

7.7 

0.0296 

166.9031 

47.9527 
0.2165 
0.0220 u 

271 .1135 
0.2061 
0.006 
0.06 u 
0.005 u 

2.1208 
0.01 u 

0.0240 u 
0.0492 



0 -  

RFU Batch I O :  0387-881-080 0487-881-063 0487-881 - 119 0188-881-037 
16-86-12-10-87 23-86-01-16-88 23-88-03-22-88 Customer I O :  16-86-08-07-87 

Matrix: . Uater Mater Uater Uater 
Units: MG/L MG/L MG/L WCIL ........................................................................................................................... 

Metals 

S i l v e r  (Ag), total.............. 
Alunirrm ( A l l ,  total.............. 
Arsenic (As), total.............. 
Bar iun (Be), total.............. 
B e r y l l i u n  (Be), total.............. 
Calciun (Ca), total.............. 
Cadniun (Cd), total.............. 
Cobalt ( to) ,  total.............. 
Chrmiun ( C r ) ,  t o t a l  .............. 
C e s i u n  (Cs), total.............. 
Copper (tu), t o t a l  .............. 
I r o n  (Fe), total.............. 
Mercury (Hg), total.............. 
Potasaiun (I: ), total.............. 
L i t h i u n  (Li) ,  total.............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total.............. 
MolyMenun(Mo), total.............. 
Sodiun (Ne), total.............. 
Nickel ( N i l ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), total.............. 
Seleniun (Se), t o t a l  .............. 
Stront iun (9). total.............. 
Tha l l iun  (111, total.............. 
Vanadiun ( V  1, total.............. 
Z i n c  (Zn), t o t a l  .............. 

0.0076 
0.0290 

0.005 
0.0418 
0.005 

161.1283 
0.0006 
0.0220 
0.0198 

0.02 
0.0545 
0.0125 
0.0002 

8.0 

46.9435 
0.1336 
0.0220 

207.2476 
0.0891 
0.005 
0.02 

0.004 
2.1011 

0.01 
0.0240 
0.0578 

U 
U 
U 

U 

J 
U 

U 

U 

U 

U 
U 
J 

U 
U 

0.0076 
0.0384 
0.005 

0.0315 
0.003 

148.0253 
0.001 

0.0220 
0.0120 

0.02 
0.0203 
0.0169 
0.0002 

0.7 
0.12 

45.2821 
0.1375 
0.0220 

272.4460 
0 . W  
0.005 
0.02 

0.005 
2.0335 

0.01 
0.0240 
0.0295 

U 

U 

J 

U 
U 

U 

U 

U 

U 
U 

U 
U 

0.0076 
0.0551 
0.005 

0.0328 
0.005 

96. C9C 1 
0.001 

0.0220 
0.0100 

0.02 
0.0287 
0.0266 
0.0002 

16.0 
0.08 

24.7129 
0.1107 
0.0200 

182.1679 
0.0370 
0.003 

0.02 
0.007 

1.1892 
0.01 

0.0288 
0.0200 

U 

U 

U 
U 
U 
U 

U 

J 

U 

U 
J 
U 

U 

U 

0.0076 U 
0.0773 
0.005 u 

0.0308 
0.005 u 

98.7690 
0.001 u 

0.0220 u 
0.0146 

0.02 u 
0.0101 
0.1262 
0.0002 u 

11 
0.07 J 

26.1184 
0.1349 
0.0301 

180.21 15 
0.0370 U 
0.005 u 

0.02 u 
0.005 u 

1 .2860 
0.01 u 

0.0240 u 
0.1830 



a -  SOLAR POND BEDROCK UELLS 
METALS 

INORCANICS DATA SUMMARY REPORT 
I a I a P a a l t a ~ . l i a l l l l D ~ a a a a = a a a a a n a a a a a ~ a a a a a a a a a I a ~ a a ~ a ~ ~ a ~ a a a a a a n a a a a a a a a ~ ~ a a a a a ~ a ~ ~ ~ a a ~ a a ~ a a ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch N d m r :  C l i en t :  ROCKUELL (ROCKY FLATS) Page: 4 

Senple In fo rma t ion  

........................................................................................................................... 

RFU Batch ID:  0487-881-120 0187-881-021 0188-881 -033 0287-881-066 
Custaner IO: 25-86-01-16-88 25-86-03-18-87 25-86-03-22-88 25-86-06- 25 -87 

Units: MWL Mt/L MG/L MC/L . 
Matr ix :  Uater Uater . Uater Uater 

........................................................................................................................... 
Metals 

S i l v e r  ( A n ) ,  total.............. 
A l u n i n u n  (At),  total.............. 
Arsenic (As), total.............. 
Bar iun (Be), total.............. 
B e r y l l i u n  (Be), total.............. 
Calc iun (Ca), t o t a l .  .............. 
CaCmiun (Cd), total.............. 
C o b a l t  ( to) ,  total.............. 
C h r a i u n  ( 0 1 ,  total.............. 
C e s i u n  (cs), t o t a l  .............. 
Copper (CUI, total.............. 
Iron (Ce), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, t o t a l  .............. 
L i t h i u n  ( L i ) ,  t o t a l  .............. 
Magnesium (Mg), t o t a l  .............. 
Manganese (Mn), total.............. 
Molybdenun(no), total.............. 
Sodiun (Na), t o t a l  .............. 
Nicke l  ( N i ) ,  t o t a l  .............. 
L e d  (Pb), t o t a l  .............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), total.............. 
Strontiun (Sr ) ,  t o t a l  .............. 
T h a l l i u n  (11). total............... 
Vanadiun ( V  ), total.............. 
Z i n c  (Zn), total.............. 

0.0333 
0.06T5 
0.019 

0.0214 
0.005 

233.631 5 
0.001 

0.0220 
0.0378 

0.02 
0.0307 
0.0226 
0.0002 

15.5 
0.2 

100.31 1 1 
0.1493 
0.0515 

282.6460 
0.0757 
0.005 
0.02 

0.002 
3.1650 

0.01 
0.02co 
0.0232 

U 

U 
U 

U 

U 

U 
U 
J 

U 
U 

0.0076 
0.0290 

0.01 
0.0210 

0.005 
192.4488 

0.005 
0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

25.0 

76.7010 
0.2537 
0.0404 

267.4230 
0.1269 
0.005 
0.06 

0.005 
2.5688 

0.01 
0.0240 

0.07 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 

0.0076 
0.0466 
0.005 

0.0223 
0.005 

206.6097 
0.001 

0.0220 
0.0161 

0.02 
0.0108 
0.0785 
0.0002 

15 
0.18 

85.1800 
0.1504 
0.0220 

259.1836 
0.0370 
0.005 

0.02 
0.005 

3.0430 
0.01 

0.0240 
0.0635 

U 

U 

U 

U 
U 

U 

U 

U 

U 
U 
U 
U 

U 
U 

0.0076 U 
0.0290 u 

0.01 u 

0.005 u 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0003 

17 

0.0301 

268.74 77 

107.3566 
0.4087 
0.0378 

306.8792 
0.2102 
0.005 u 
0.06 U 

o.co5 u 
3.2156 

0.01 u 
o.oz40 u 
0.0323 



e -  
RFU Batch N h r :  C l i e n t :  ROCKUELL (ROCKY FLATS) 

Sanple Information 

........................................................................................................... 

RFU Batch IO: 0387-881-114 0487-881 - 121 0187-881-026 
Customer ID: 25-86-08-28-87 25-860-01 - 16-88 27-86-03-19-87 

Matrix: Uater Uater Uater 
Units: MWL MC/L MWL ........................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
Aluninun ( A l ) ,  total.............. 
Arsenic (As), total.............. 
Bariun (Be), total.............. 
Be ry l l i un  (Be), totat.............. 
Calciun (Ca), total.............. 
Cdn iun  (Cd), total.............. 
Cobalt (Co), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), t o t a l  .............. 
Copper (Cu), total.............. 
Iron (Fe), total......... ..... 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total . .  ............ 
Magnesiun (Mg), t o t a l  .............. 
Manganese (Mn), t o t a l  .............. 
Molybdenun(Mo), total.............. 
S o d i u n  (Na), t o t a l  .............. 
Nickel (N i ) ,  total.............. 
L esd (Pb), total.............. 
Antimony (Sb), totel.............. 
Seleniun (Se), total.............. 
Stront iun ( S r ) ,  total.............. 
Thal l iun ( T I ) ,  total.............. 
Vanadiun ( V  ), total.............. 
Zinc (Zn), total.............. 

L i t h iup  (Li) ,  total.............. 

0.0076 U 
0.0290 u 
0.00s u 

0.0412 
0.005 u 

209.3199 
0.0003 J 
0.0220 u 
0.0158 

0.02 u 
0.0082 
0.0069 U 
0.0002 u 

18.0 

101.2028 
0.1711 
0.0226 

280.0023 
0.1005 
0.005 u 
0.02 u 
0.005 u 

3.1179 
0.01 u 

0.02co u 
0.0237 

0.0076 U 
0.0820 
0.021 

0.0276 
0.005 u 

240. 925 1 
0.001 u 

0.0220 u 
0.0139 

0.02 u 
0.0286 
0.05lL 
0.0002 u 

15.3 
0.3 

100.6831 
0.1532 
0.0227 

293.8468 
0.056h 
0.005 U 
0.02 u 

0.005 U 
3.1630 

0.01 u 
0.0240 u 
0.0315 

0.0076 U 
0.0290 U 

0.01 u 
0.0213 
0.00s u 

40.8096 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

9.0 

14.0300 
0.0727 
0.0532 

259.9004 
0.1271 

0.005 U 
0.0600 U 
0.0050 u 
0.6022 

0.01 u 
0.0240 u 

0.02 u 

0188-881-034 
27-a6-03-22-88 
Uater 
MC/L 
.............. 

0.0076 U 
0.0362 
0.005 u 

0.0268 
0.005 u 

44 .US9 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0477 
0.0806 
0.0002 u 

1 .o 

12.7476 
0.06 J 

0.0841 
0.0220 u 

201.6286 
0.0415 
0.005 u 
0.02 u 

0.005 v 
0.6457 

0.01 u 
0.0240 u 
0.0507 

7 
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RFU Batch N d r :  Cl ient :  ROCKUELL (ROCKY FLATS) Page: 6 

Senple Information 

........................................................................................................................... 

RFU Batch IO: 0187-881-056 0287-881-071 0387-881-127 
Customer IO: 27-86-04-15-87 27-86-06-25-87 27- 86.09- 25 - a7 

Matrix: Uater Uater Uater 
Units: MG/L MG/L MG/L ..................................................................................................... 

Metals 

Si lver (Ag), total.............. 
A l u n i n u n  ( A l ) ,  total.............. 
Arsenic (As), total.............. 

Bery l l iun  (Be), total.............. 
Calciun (Ca), total.............. 
Cedniun (Cd), total.............. 
C o b a l t  (Co), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (Cu), total.............. 
Iron (Fel, t o t a l  .............. 
Mercury (Hg), total.............. 
Potassiun (K 1, total.............. 

Bariun (Ea), t o t a l  .............. 

L i th iun  ( L i ) ,  t o t a l  .............. 
Magnesiun (Mgl, total...... 
Manganese (Mnl, total...... 
Molybdenun(Mo), total...... 

Nickel ( N i ) ,  total...... 
Lead (Pb l ,  total...... 
Anti- (Sbl, total...... 

Sodiun (Nal, t o t a l  ...... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 
Seleniun (Sel, total.............. 
S t r o n t i u n  (Srl, t o t a l  .............. 
Thal l iun ( T l ) ,  total.............. 
Vanediun (V 1, total.............. 
Zinc (Znl. total.............. 

0.0076 U 
0.0429 
0.0100 u 
0.0313 
0.005 u 

51.6383 
0.0050 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0067 
0.0295 
0.0002 u 

7.6 

j6.3832 
0.1076 
0.0295 

241.40% 
0.1869 
0.0050 u 

0.06 u 
0.005 u 
0.6644 
0.0100 u 
0.0240 U 

0.3 

0.0089 
0.0290 u 

0.01 u 
0.0279 
0.005 u 

50.2646 
0.005 u 
0.0220 u 

0.2 u 
0.0067 
0.0069 U 
0.0002 u 

5.6 

o.oiao u 

13.781 6 
0.0758 
0.0336 

219.6025 

0.016 
0.06 u 
0.005 u 
0.6169 
0.01 u 

0.0300 
0.0200 u 

0.1158 

0.0076 U 
0.0321 
0.005 u 
0.0574 
0.005 u 

0.001 U' 
0.0220 u 
0.0100 u 
0.02 u 

0.0315 
0.0196 
0.0002 u 

9.1 

41.6908 

13.3113 
0.0627 
0.0220 u 

0.0993 
200. a369 

0.005 u 
0.02 u 
0.005 
0.6258 
0.01 u 

0.0240 u 
0.0200 u 

oca?-aai-057 
27-a6-12-17-a7 
Uater 
MG/L 

................ 

0.0076 u 

0.005 u 

0.005 u 

0.001 u 
0.0220 u 
0.0100 u 
0.02 u 

0.0374 
0.0459 
0.0002 u 

5.9 
0.1 il 

12.6190 
0.0775 
0.0266 

205.7062 
0.0622 

0.0596 

0.0258 

63.9156 

0.002 J 

0.132 u 
0.006 
0.6216 
0.01 LI 

0.0260 u 
0.0218 

I 



a -  

' 

RFW Batch ID: 0487-881-122 01 88-881 -032 0187-881-030 0187-881-055 
Custaner ID: 30-86-01-16-88 30-86-03-17-88 30,- 86- 03 - 23 - 87 30-86-06- 15-87 

Matrjx: water Water water Water 
Units: MG/L MG/L MG/L MC/L ........................................................................................................................... 

Metals 

Si lver (Ag), 
A lun inm ( A l ) ,  
Arsenic (As), 
Bariun (Ba), 
Bery l l iun  (Be), 
Calciun (Ca), 
Cadniun (Cd), 
cobalt K O ) ,  

Chraniun ( C r ) ,  
Cesiun (Cs), 
Copper (tu), 
Iron (Fe), 
Mercury (Hg), 
Potassiun (K ), 

L i th iun  ( L i ) ,  
Magnesiun (Mg), 
Manganese (Mn), 
MolyMenun(Mo), 
Sodiun (Ne), 
Nickel ( N i ) ,  
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
Stront iun ( S r ) ,  
Thal l iun (11). 
Vanediun (V 1, 
Zinc (Zn), 

total.............. 
total.............. 
t o ta l .  ............. 
total..........,... 
total.............. 
total.............. 
total.............. 
t o t a l  .............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.......... ..... 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 

,. 
0.0076 U 
0.0952 
0.011 

0.2230 
0.005 u 

1 130.4343 
0.001 u 

0.0220 u 
0.0122 

0.02 u 
0.0375 
0.0262 
0.0002 u 
146.00 

1.2 
274.24U 

0.0224 
0.0220 u 

1390.1968 
0.0689 
0.005 u 
0.02 u 

0.017 
10.2243 

0.01 u 
0.0240 u 
0.0267 

0.0076 U 
0.0311 

0.002 J 
0.2366 
0.005 u 

845.0279 
0.001 u 

0.0220 u 
0.0188 

0.02 u 
0.0063 U 
0.0834 
0.0002 u 

146 
0.82 

229. bB45 
0.0051 u 
0.0220 u 

1263.3406 
0.0433 
0.005 u 
0.02 u 

0.005 
7.7501 

0.01 u 
0.0240 u 
0.0360 

0:0102 
0.0290 U 

0.01 u 
0.2099 
0.005 u 

681.5576 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

132.0 

135.9616 
0.0542 
0.0220 u 

1062.701 7 
0.0370 U 
0.005 u 

0.0600 U 
0.0050 u 
5.6997 

0.01 u 
0.0240 u 

0.03 

0.0130 
0.0290 U 
0.0100 u 
0.3108 
0.005 u 

1270.2L38 
0.0050 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

82.0 

215.1646 
0.0789 
0.0220 u 

0.0370 U 
0.0050 u 

0.06 u 

11C5.1616 

0.007 
1 1 .7885 
0.0100 u 
0.02CO u 

0.3 

, 



SOLAR POND BEDROCK UELLS 
METALS 

INORGANICS DATA SUMMARY REPORT 
=10013==3.90=.=IDlD.=====¶=========================¶========~==============================-==---------~------------------- - _-------- ------------_-----_ 
RFU Batch Nunber: Client: ROCKUELL (ROCKY FLATS) Page: 8 

Sanple Information 
........................................................................................................................... 

0387-881-129 0487-881-123 0188-881 -035 RFU Batch IO: 0287-881-078 
Customer IO: 30-86-06-25-87 30-86-09-24-87 30-860-01-16-88 32-86-03-22-88 

Matrix: Uater Uater Water Water 
Units: MG/L MWL MGlL MC/L ........................................................................................................................... 

Metals 

S i l ver  (Ag), total.............. 
A l u n i n u n  ( A l ) ,  t o t a l  .............. 
Arsenic (As), total.............. 
Bariun (Be), t o t a l  .............. 
Bery l l iun  (Be), t o t a l  .............. 
Calciun (Ca), t o t a l  .............. 
Cadniun (Cd), t o t a l  .............. 
Cobalt (Co), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper (Cu), t o t a l  .............. 
I ran (Fc), t o t a l  .............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K ), total.............. 
L i t h iun  (Li) ,  total..... ......... 
Manganese (Mn), total.............. 
Molytdenun(Mo), total.............. 
S o d i u n  (Ne), total . .  ............ 
Nickel ( N i ) ,  t o t a l  .............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), t o t a l  .............. 
Seleniun (Se), t o t a l  .............. 

Magnesiun (Mg), t o t a l  .............. 

Strontiun (Sr ) ,  total.............. 
Thal l iun ( T I ) ,  total.....,........ 
Vanadiun ( V  ), t o t a l  .............. 
Zinc (Zn), t o t a l  .............. 

0.0076 U 
0.0290 U 
0.01 u 

0.3155 
0.005 u 

1692.0455 
0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

74 

308.1397 
0.0703 
0.0220 u 

1407.9877 
0.0370 U 
0.006 
0.06 u 
0.005 u 

0.01 u 
0.0260 u 
0.0200 u 

16.2163 

0.0076 U 
0.0290 U 
0.002 u 
0.3571 
0.005 u 

0.001 u 
0.0220 u 
0.0169 
0.02 u 

0.0064 
0.0069 U 
0.0002 u 

125 

I 172.4zca 

309.5655 
0.0648 
0.0220 u 

1284.9274 
0.0370 U 
0.005' u 
0.02 u 
0.011 

12.25% 
0.01 u 

0.0240 U 
0.0265 

0.0076 U 
0.0820 

0.2120 

1031.3494 

0.0220 u 
0.0100 u 

0.0250 
0.0069 U 

264 .a040 
0.0232 
0.0220 u 

1266.8781 
0.0580 

9.6899 

0.0240 u 
0.0211 

0.0076 U 
0.0560 
0.005 u 
0.1159 
0.00s u 

37.0507 
0.001 u 
0.0220 u 
0.0100 u 
0.02 u 

0.0063 U 
0.1614 
0.0002 u 

5 .c 
0.1 u 

9.5568 
0.357 
0.0220 u 

121.7173 
0.0370 u 
0.005 U 
0.02 u 
0.005 u 

0.01 u 
0.0z40 u 
0.2735 

0.6a92 



a -  
0387-881 - 126 RFU Batch IO: 0187-881-031 0187-881 -054 0287-881-073 

3 2 - ~ - 0 4 - 1 5 - a 7  32-86-06-30-87 32- 86-09-23-87 Custanr I O :  32-86-03-23-87 
Matrix: Water Water Water Uarer 
Units: MG/L MC/L MG/L MC/L ........................................................................................................................... 

Metals 

S i l ver  (Ag), totat.............. 
Aluninun (At), t o ta l  .............. 
Arsenic (As), total.............. 
Bariun (Be), total.............. 
Bery l l iun  (Be), total.............. 
Calciun (Ca), total.............. 
C a h i u n  (Cd), t o ta l  .............. 
Cobalt KO), total.............. 
Chraniun ( C r ) ,  total.............. 
Cesiun (Cs), t o ta l  .............. 
Copper (CUI,  total.............. 
I r on  (Fe), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun (K 1, total.............. 
L i t h iun  (Li) ,  t o ta l  .............. 
Magnesiun (Mg), total.............. 
Manganese (Mn), total.............. 
MolytdenUn(t40). total.............. 
S o d i u n  ( la) ,  t o t a l  .............. 
Nickel ( N i l ,  t o ta l  .............. 
Lead (Pb), t o ta l  .............. 
Antimony (Sb), t o ta l  .............. 
Seleniun (Se), total.............. 
Stront iun (Sr ) ,  total.............. 
Thal l iun ( T I ) ,  total.............. 
Vanadiun ( V  ), total.............. 
Zinc (Zn), total.............. 

0.0076 U 
0.0290 U 

0.01 u 
0.0385 

0.005 u 
52.WO 

0.005 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0104 
0.0069 U 
0.0002 u 

10.0 

13.4199 
0.0253 
0.0329 

152.1539 
0.0370 U 
0.005 u 

0.0600 u 
0.0050 u 
0.6197 

0.01 u 
0.0240 u 

0.02 u 

0.0076 U 
0.0897 
0.0100 u 
0.1404 
0.005 u 

52.2507 
0.0050 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 u 
0.0069 U 
0.0002 u 

5.0 

12.5789 
0.0624 
0.0312 

0.0370 U 
0.0050 u 

0.06 U 
0.005 u 

0.5777 
0.0100 u 
0.0240 u 

0.4 

152.2707 

0.0076 U 
0.0290 U 

0.01 u 
0.1323 
0.005 u 

62.1752 
0.005 u 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 u 

12.6078 
0.5887 
0.0412 

0.0622 
0.009 

0.06 U 
0.005 u 

0.4252 
0.01 u 

0.0240 U 
0.0200 u 

36.2a9i 

0.0076 U 
0.0402 

0.005 u 
0.1358 

0.005 u 
37.7962 

0.001 u 
0.0220 u 
0.0100 u 

0.02 u 
0.0154 
0.0250 
0.0002 u 

7.0 

9. 4922 
0.1441 
0.0220 u 

i27.9161 
0.0370 U 

0.005 u 
0.02 u 

0.004 J 

0.4991 
0.01 u 

0.02LO u 
0.0988 



........................................................................................................................... 
Sanple Information 

RFU Batch IO: 0487-881-058 0188-881-027 8609-049-027 8609-049-037 
C u s t m r  IO: 32-86-12-17-87 39-87-03-17-88 C148609860 ClL8609862 

Matrix: Uater Uater Uater Water 
.Units: MC/L wc/L MG/L MC/L ........................................................................................................................... 

Mete t s 

Si lver  (Ag), total.............. 
A lun i r x rm ( A t ) ,  total.............. 
Arsenic (As), total.............. 
Bariun (Be), total.. ............ 
Bery l l iun  (Be), t o t a l  .............. 
Calciun (Ca), t o t a l  .............. 
Cachiun (Cd), rotak.............. 
cobalt (co), t o t a l  .............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Coppcr (CUI,  total.............. 
Iron (Fe), t o ta l  .............. 
Mercury (Hg), total.............. 
Potassiun (K ), total.... .......... 
L i th iun  (Li) ,  total.............. 
Magmsiun (119). t o t a l  .............. 
Manganese (Mn), total.............. 
MolyMenun(Mo), total.............. 
Sodiun (Ne), total.............. 
Nickel ( U i ) ,  t o ta l  .............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), total.............. 
Seleniun (Se), t o t a l  .............. 
Stront iun (Sr ) ,  t o t a l  .............. 
Thal l iun (Tl) ,  total.............. 
Vanadiun ( V  ), to ta l  .............. 
Zinc (tn), total.............. 

0.0076 
0.0605 

0.005 
0.1174 

0.00s 
39.0180 

0.001 
0.0220 
0.0100 

0.02 
0.0465 
0.0401 
0.0002 

7.0 
0.07 

9.0416 
0.1400 
0.0220 

132.8561 
0.0370 

U 

U 

U 
U 
U 
U 

U 

J 

U 

U 

0.0076 
0.0297 
0.002 

0.0202 
0.005 

8.9522 
0.001 

0.0220 
0.0100 

0.02 
0.0063 
0.0276 
0.0002 

5.0 
0.1 

1.4221 
0.0075 
0.0220 

19.6097 
0.0370 

U 

J 

U 

U 
U 
U 
U 

U 

U 

U 

U 

0.010 
0.100 
0.002 
0.100 
0.005 
95.1 
0.00s 
0.050 
0.010 
0.100 
0.020 
0.07s 

0.0002 
7.92 

29.2 
0.042 
0.100 

267 
0.040 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 

U 

0.010 
0.100 
0.002 
0.100 
0.005 
95.8 

0.005 
0.050 
0.010 
0.100 
0.020 
0.075 

0.0002 
8.15 

29.3 
0.063 
O.iO0 

2 86 
0.060 

U 
U 
U 
U 

U 

U 
U 
U 
U 
U 

U 
U 

U 

U 
0.002 J 0.005 u 0.010 u 0.010 u 

0.050 U 

0.005 0.003 J 0.002 u 0.020 u 
0.4950 0.0869 1.37 1.30 

0.02 u 0.01 u 0.010 u 0.010 U 
0.0240 U 0.0240 U 0.025 U 0.02s u 
0.0616 0.0200 u 0.005 U 0.005 U 

0.02 u 0.02 u 0.050 u 



1 

A 

RFU Batch IO: 8609-049-042 . 8611-014-032 8609-051-017 
C308609860 Customer ID: C168609860 Ci258611860 

Matrix: Uater Uater Uater 
Units: MG/L Mt /L  MG/L ........................................................................................................... 

Metals 

Si lver . (Ag), t o ta l  .............. 
Aluninun ( A l l ,  total.............. 
Arsenic (As), total.............. 
Bariun (Be), t o t a l  .............. 
Bery l l iun  (Be), t o ta l  .............. 
Calciua (Ca), t o t a l  .............. 
Cadniun (Cd), t o t a l  .............. 
Cobalt KO), total.............. 
Chrmiun (0). t o t a l  .............. 
Cesiun (Cs), t o ta l  .............. 
Copper (Cu), total.............. 
I roo (Fe), t o t a l  .............. 
Mercury (Hg), total.............. 
Potassiun (K ), to ta l  .............. 
L i th iun  ( L i ) ,  t o t a l  .............. 
Magncsiun (Mg), t o ta l  .............. 
Maryamsc (rtn), total.............. 
MolybdenunWo), total.............. 
S O d i u n  (Ne), t o t a l  .............. 
Nickel ( N i ) ,  total.............. 
Lead (Pb), t o ta l  .............. 
Antimony (Sb), total.............. 
Seleniun (Se), t o ta l  .............. 
Stroot iun (Sr) ,  total.............. 
Thal l iun ( T I ) ,  t o t a l  .............. 
Vanadiun (V 1, t o t a l  .............. 
zinc (Zn), total.............. 

0.010 
0.100 
0.002 
0.100 
0.005 
142.0 
0.005 
0.050 
0.010 
0.100 
0.020 
0.07s 
0.0003 
6.260 

45.5 
0.063 
0.100 
297.0 
0.040 
0.010 
0.050 

0.0045 
1 .a80 
0.010 
0.025 
0.005 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 

U 
U 
U 

U 
U 

0.009 
0.610 
0.010 
0.100 
0.005 
224.0 
0.005 
0.02s 
0.010 
0.150 
0.020 
0.075 
0.0002 
35.0 

80.5 
0.237 
0.313 
33.8 
0.965 
0.005 
0.060 
0.005 
2.850 
0.010 
0.025 
0.059 

U 
U 
U 

U 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 

0.030 
0.170 
0.002 u 
0.580 
0.005 u 
193.0 
0.005 u 
0.050 u 
0.010 u 
0.150 . u  
0.020 u 
0.478 
0.0011 
38.60 

165.0 
0.631 
0.100 u 
lC40.0 
0.040 u 
0.010 u 
0.050 u 
0.010 
21 .5  

0.544 
0.025 U 
0.023 

8611-01C-OC2 
c3286iia60 
U a l e r  
MC/L 
............. 

0.010 
0.100 u 
0.010 u 
0.100 
0.005 U 
31.1 
0.00s u 
0.025 u 
0.010 u 
0.150 u 
0.020 u 
0.075 u 
0.0002 u 
8.35 

7.66 
0.023 
0.100 u 
118.0 
0.020 'J 

0.012 
0.060 U 
0.005 ?I 

0.580 
0.010 2 
0.025 u 
0.077 



APPENDIX C-4 

S U R F A C E  WATER ANALYTICAL D A T A  

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILE ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



L i s t :  C u s t o m e r  ID'S: A l l  

0387-881-011 
0387-881-012 
0487-881-093 
0387-881-013 
0487-881-094 
8608-044-021 
8608-024-001 
8608-056-006 
8608-041-026 
8608-041-036 
8608-041-041 
8608-041-046 
8608-029-001 
8608-029-007 
8608-029-013 
8608-029-019 
8608-033-001 
8608-033-006 
8608-033-011 
8608-033-016 
8608-036-037 

SW-59-07-21-87 
sw-60-07-21-87 
SW-60-11-11-87 
SW-61-07-22-87 
SW-61-11-11-87 
SW03088600 
SW17088600 
SW18088600 
SW21088600 
SW2 3 088 600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA3088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 

2 1  
0 1  
06 
26 
36 
41 
46 
0 1  
07 
13  
1 9  
0 1  
06 
11 
16 
37 



I 

a -  
R F U  Batch IO: 0387-881-011 
Custaner ID: SU-59-07-21-87 

Matrix: Uater 
Units: UG/L  

Dilution Factor: 1 ........................................................ 
Surrogate Recovery 

0687-881 -093 
SU-60-11-11-87 
Uater 
U G / L  
1 .o 

............................. 

0387-881-013 
SU-61-07-22-87 
Uater 
U G / L  
1 

................ 

Tol~ne-dB:  x x 92 % x 
Branof luorobenzene: x x 94 x x 

1,2-Dichloroathane-d4: x x 8 8 %  x ........................................................................................................................... 
A M  1 y t  e9 

Chlorae tham ...................... 
Branactha ne....................... 
Vinyl Chloride.., .................. 
Chloroethsnc. ...................... 
Methylene Chlor i  de................. 
Acetone............................ 
Carbon Disul f ide.  .................. 
1,l-Dichloroeth me................. 
l,l-Dichloroethene... .............. 
Trans-1,2-Dichloroeth me. . . . . . . . . . .  
Chloroform... ...................... 
1.2-Dichloroethane.. ............... 
2 - B u t e m . .  ....................... 
l,l, l-Trichloroethane .............. 
Carbon Tetrachlori dc............... 
V i n y l  Acetate...................... 
Branodichloranethane. .............. 
1 , 2 - D i c h l o r o p r ~ m . .  .............. 
Trans- 1.3-Dichloropropene.. ........ 
Trichloroeth em.................... 
Dibranochlorometha ne............... 
1 ;1,2-Trichlorwthane .............. 
Benzene............................ 
c i s -  1,3-Dichloroprcpmet. ........... 
2-Chloroethylviylethcr .. .......... 
Branoform.. ........................ 
4-Methyl-Z-pantanone.. ............. 
Tetrachloroethane.................. 
1,1,2,2-Tetrechlorwtha ne.......... 
Toluene. ........................... 
Chlorobenzme... ................... 
Ethylbenzene... .................... 
S t y r m .  ........................... 
Total Xylenes. ..................... 

2- H e x e ~ .  ........................ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

133 
NR 

40 

NR 

605 
NR 
NR 
NR 
NR 
62 
NR 

5 u  

5 u  

5 u  

5 u  
NR 
NR 
NR 
NR 
NR 
NR 
60 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  

NR 

NR 

173 
NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

NR 
s u  

10 u 
10 u 
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

44.00 

10.00 

145.00 

25.00 

11.00 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

NR 

NR 
33 

NR 
NR 
NR 
NR 
6 

NR 
5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U = A ~ l y ~ c d ,  not detected. J=Present belou detection l i m i t .  BnPresent i n  blank. N S = N o t  spiked. %=Percent recovery. 



-- 
._ I 

RFU Batch ID: 0487-881-094 8608-046-021 8608-024-001 8608-056-006 
Custaner ID:  SU-61-11-11-67 SUO3088600 SUl7088600 SW18088600 

Matrix: ' Water Uater Water Water 
Units: UG/L UG/L UG/L UC/L 

. D i l u t i on  Factor: 1.0 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

TolWne-dE: 96% 97 x W X  100 X 
Branof l w r e k n z e m :  100 x 98 % W X  98 X 

l,Z-Dichloroethane-&: 8 8 %  91 X 92 X 92 X ........................................................................................................................... 
Analytes 

Chloranethane. . . . . . . . . . . . . . . . . . . . . .  
Brancinethane....................... 
V i n y l  Chloride.. ................... 
Chloroethane. ...................... 
Methylene Chloride. ................ 
Acetone............................ 
Carbon D i s u l f i  de................... 
1,l-Oichloroeth em................. 
1,l-Dichloroctha ne................. 
Trans-1,2-Dichloroethene... ........ 
Chlorofo rm......................... 
1,2-Dichloroethene.. ............... 
2-Butanone.. ....................... 
1.1,l-Trichloroctha ne.............. 
Carbon Tetrachloride. .............. 
V i n y l  Acetate...................... 
Branodichloranethane............... 
1,2-Dichloropr -ne................ 
Tram-1,3-Dichloropr openc.......... 
Trichloroethene.................... 
Dibromochloromctha ne............... 
1,1,2-Trichloroeth an.............. 
Benzene............................ 
cis-1,3-Dichlor opropana............ 
2-Chloroethylviylether.. .......... 
Bromoform.......................... 
4-Methyl-2-pcnt mono.. . . . . . . . . . . . . .  
2-Hexam. .  ....................... 
Tetrachloroethm.................. 
1,1,2,2-letrechloroctha ne.......... 

. Tolucoc............................ 
Ch loroknzene.. .................... 
E thylbenrenc.. ..................... 
Styrene.. .......................... 
Total Xylenes. ..................... 

10 
10 
10 
10 

20.00 
10 
5 
5 
S 
S 

15.00 
5 

10 
5 

6.00 
10 
5 
5 
5 

70.00 
5 
5 
5 
5 

NR 
5 

10 
10 

5 
5 

12.00 
5 
5 
5 
5 

U 
U 
U 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
s u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
s u  
5 u  
5 u  
s u  
s u  
5 u  
5 u  
5 u  

10 u 
s u  

10 u 
10 u 
5 u  
s u  
5 u  
s u  
s u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
3 J  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
s u  
1 J  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
10 u 
10 u 
10 u 
22 

5 BJ 
S B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 J  
5 u  
5 u  

10 u 
s u  
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 

Modifiers: U=A~ lyzcd ,  not detected. J-Present below detection l i m i t .  B=Present i n  blank. NS=Mot spiked. Z=Percent recovery. 



a -  SOLAR PONDS SURFACE WATER SAMPLES 
GC/MS OATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
tl=lDDD=Da.=IDIII....sDDa~===a===a=======================a========================================-- -------------------=.:-3; ................. 
RFU Batch N d r :  Client: ROCKUELL (ROCKY FLATS) Page: 3 

Swple Information 
........................................................................................................................... 

8608-041-066 
SW25088600 

RFU Batch ID: 8608-041-026 8608-041-036 8608-041-041 
Custancr ID: SU21088600 SU23088600 SU24088600 

Matrix: Uater Uater Water Water 
Units: UC/L UG/L U W L  U W L  

Di lu t ion Factor: 1 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

Toluene-da: 97 x 97 x 98 X 96 X 

1,2-Dichlorwthane-d4: 89 X 8 8 X  89 X 87 X 
Branoflwrobenrene: 96 X 9 5 X  9s x 9s x 

........................................................................................................................... 
Ana 1 Ytes 

C h l o r m t h a  ne...................... 
Branomcthane....................... 
V i n y l  Chloride ..................... 
Chloroethane.. ..................... 
Methylme Chloride ................. 
Acetom............................ 
Carbon D isu l f ide  ................... 
1,l-Dichlorocthene.. ............... 
l,l-Dichlorocthane.... ............. 
Trans-1,2-Dichlorocthene ........... 
Chloroform. ........................ 
1,2-Dichloroethene. ................ 
2-Butem..... .................... 
1,l. l-Trichloroathe ne.............. 
Carbon Tetrachloride............... 
V i n y l  Acetate...................... 
Bromodichloranethane. .............. 
1,2-Dichloropropane.. .............. 
Trans-l,3-Oichloropropenc.. ........ 
Tr i ch loroethene. ................... 
Dibranochloranctha ne............... 
1,l,2-Trichloroethanea.... .......... 
Ben2 me. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
cis-1,3-Dichlor oprapaoa............ 
2-Chloroethylviylether.. .......... 
Branofom. ......................... 
C-Mcthyl-2-pentanam.. ............. 
2-nexanone........................ . 
Tetrachloroethane.. ................ 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h ~ . .  ........ 
Tolumc..... ....................... 
Ch lo rchn rm. .  .................... 
Ethylbenzene.... ................... 
Styrene..... ....................... 
rota1 Xylenes ...................... 

10 u 
10 u 
2 J  

10 u 
1 J  

14 B 
s u  
5 u  
5 u  
9 
3 J  
5 u  

10 u 
1 J  
9 

10 u 
5 u  
5 u  
5 - u  
2 J  

5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
s u  
5 u  
5 u  
5 u  
s u  
s u  
5 u  

10 u 
10 u 
10 u 
10 u 
1 J  

16 B 
5 u  
s u  
s u  
3 J  
5 u  
s u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
s u  
5 u  
s u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
s u  

10 u 
10 u 
10 u 
10 u 
1 J  

17 B 
s u  
s u  
s u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
s u  
s u  
s u  
s u  
s u  
s u  
s u  

10 u 
5 u  

10 u 
10 u , 

s u  
5 u  
5 u  
5 u  
s u  
s u  
5 u  

10 u 
10 u 
10 u 
10 u 
21 
10 u 
s u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
s u  
5 u  

10 u 
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
S U  

Modifiers: U = A ~ l y ~ c d ,  not detected. J=Present below detection l i m i t .  B=Present i n  blank. NS=Not spiked. X-Percent recovery. 



a -  SOLAR PONDS SURFACE UATER SAMPLES 
CC/MS DATA SUMMARY 

Vo la t i le  HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
amamaa==3m~=====-~~~8na=an~=nam=aaa===~=a=======a=a=aa=====aa=====a==aaa=====s============================================= 

RFU Batch N-r: Client: ROCWELL (ROCKY FLATS) Page: 4 

S-le Information 
........................................................................................................................... 

RFU Batch ID:  8608-029-001 
Custaner ID: SUA1088600 

Matrix: Uater 
Units: UG/L 

D i l u t i o n  Factor: 1 .............................................................. 
Surrogate Recovery 

Toluene-&: 100 x 
Branof luoroknzene: 95% 

1.2-Dichlorocthane-d: 94 x .............................................................. 
AMlyteS 

Chloramthane...................... 
Branmethane....................... 
V i n y l  Chloride. .................... 
Chloroethane...... ................. 
Methylene Chlor i  de................. 
Acetone............................ 
Carbon Disu l f ide  ................... 
1.1-Dichloroethenc ................. 
1,l-Dichloroethane.... ............. 
Trans-l,2-Dichloroethene.. ......... 
Chloroform.... ..................... 
1,2-Dichloroetha ne................. 
2 - B u t a m . .  ....................... 
l, l , l -Tr ichloroethe ne.............. 
Carbon Tetrachlori de............... 
V i n y l  Acetate..;................... 
Branodichloranethane.... ........... 
Trans-l,3-Dichloropr opene.......... 
Trichloroeth ...................... 
Dibranochloraneth am............... 
1,1,2-Trichloroetha ne.............. 
Benzene............................ 
cis-l,3-D1chlor opropane............ 
2-Ch loroe thy lv fy l r ther  ............ 
Bromoform. ......................... 
4-Methyl -2-pantmom.. ............. 
2-nexam.... . . . . . .  ............... 
Tetrachloroethene.. ................ 
l.l,t,t-Tetrechloroethane.. ........ 
Toluene............................ 
Chlorobenzene...................... 
Ethylbenzene.... ................... 
Styr .............................. 
Total Xylenes.. .................... 

1,2-0ichloropropane.. .............. 

10 u 
10 u 
10 u 
10 u 
1 J  
3 B  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  

10 u 
5 u  
s u  

10 u 
5 u  
5 u  
s u  
5 u  
s u  
5 u  
5 u  
5 u  

10 u 
s u  
3 J  
1 J  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

100 x 
93 x 
93 x .................. 

10 u 
10 u 
10 u 
10 u 
2 J  
3 B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 J  
s u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

8608-029-013 
SUA3088600 
Uater 
UG/L 
1 

97 x 
90 X 
92 X 

8608 - 029-0 19 
SUAL088600 
Uater 
UWL 
1 
.............. 

.................................. 

10 u 
10 u 
10 u 
10 u 
.4  J 
4 B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

104 x 

93 x 
io0 x 

....... 

l o  u 
10 u 
10 u 
10 u 
5 u  
7 E  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  

10 u 
s u  

10 u 
10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. JnPresent below detection l i m i t .  Elpresent in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 8608-033-001 8608-033 - 006 8608-033-011 8608- 033-01 6 
SUB4088600 CustQner IO: SUB1088600 suB2088600 SUB3088600 

Matrix: Water Uater Uater Water 
Units: UG/L UWL UG/L UG/L 

Di lut ion Factor: 1 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

Chloranetham... ................... 
Branamthane... .................... 
V i n y l  Chloride ..................... 
Chloroetham. ...................... 
Methylene Chloride..... ............ 
Acetone............................ 
Carbon D isu l f ide  ................... 
1,l-Dichlorocth em................. 
1,l-Dichloroetha ne................. 
Trans-l,2-Oichlorocth en........... 
Chlorofo rm......................... 
1,2-Dichloroethe ne................. 
2 - B u t a m  ......................... 
l,l,l-Trichloroathane.' ... . ... ..... . 
Carbon le t rach  loride.. . . . . . . . . . . . . . 
Vinyl Acetate...................... 
Bromodichlorcinetha ne............... 
1,2-Dichloropropam.. . . . . . . . . . . . . . . 
Trans-l.3-Dichloropr openo.......... 
Trichlorocthene .................... 
0 i branoch lorcinethane.. . . . . . . . . . . . . . 
1,1 ,2-Tr ich lo roe tha  .............. 
cis-1,3-Dichlor opropan............ 
2-Ch lo roe thy~v ly le the r . .  . . . . . . . . . . 
Brmfona.......................... 
4 -Met h y 1 - 2- pait mom. . . . . . . . . . . . . . . 
2 - H e x m . .  . . . . . . . . . . . . . . . . . . . . . . . 
Tetrachloroethane.................. 
1,1,2,2-Tetrachloroethane. .. .. . . . . . 
Tolum... ......................... 
Chlorobenzene.. . . . . . . . . . . . . . . . . . . . . 
Ethylbenzene.. ..................... 
Styrene. ........................... 
Total Xylenes. ..................... 
Modifiers: UnAnalyzed, nor detected. 

Benzene ............................ 

10 u 
10 u 
10 u 
10 u 

5.5 u 
10 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
s u  
5 u  

10 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 U 
10 u 
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
79 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

J=PreSent below detection L i m i t .  B=Present i n  blank. 

10 u 
10 u 
10 U 
10 u 
3 J  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  

NS=Not spiked. %=Percent I 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
7 
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  

3 4 0  

-ecovery. 



RFU Batch ID: 8608-036-037 
Customer ID: SUB5088600 

Matrix: Uater 
Units: UG/L 

D i l u t i o n  Factor: 1 ......................................................... 
Surrogate Recovery 

............. 

Toluene-&: 101 x 
Branofluorobenzene: 101 x 

1,2-Dichloroethane-d4: 9 9 %  ........................................................................................................................... 
Ana 1 ytes 

Chloranetham. ..................... 
Brormethane....................... 
V i n y l  Chloride..................... 
Chloroctha ne....................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide.. ................. 
1,l-Dichlorocthene ................. 
1,l-Dichlorecthane. ................ 
Trans-l,2-Dichlorwthene...  ........ 
Chloroform.. ....................... 
1.2-Dichloroethane... .............. 
2 - B u t a m .  ........................ 
1, l . l - l r ichloroctha ne.............. 
Carbon Tetrachloride............... 
V i n y l  Acetate...................... 
Bromodi ch 1 oranethane.. ............. 
1,2-Dichloropr opane................ 
Trans-l,3-Dichloropropena.. ........ 
Trichloroethenc... ................. 
Dibranochloranethane... ............ 
1,1,2-Trichloroethsnc. ............. 
Benzene............................ 
c i s -  1 ,3-D i ch  Loropropme. ........... 
2-Chlorwthylvinylrther.. .......... 
Branoform.................. ........ 
4-Hethyl-2-pant mane............... 
2- Hexanone.. ....................... 
Tetrachloroethw........... ....... 
1,1,2,2-Tetrachlorocthane. ......... 
Toluene............................ 
Chlorobenzene.. .................... 
Ethylbenzene. ...................... 
S t y r w  ............................ 
Total Xylenes,.... ................. 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
s u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U = A ~ l y z e d ,  not detected. JmPresent below detection L i m i t .  E-Present in btank. NS=Not spiked. %=Percent recovery. 



SEMI- VOLA TIL ES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-064-004 
8608-073-002 
8608-065-002 
8608-065-004 
8608-065-005 
8608-065-006 
8608-055-001 
8608-055-002 
8608-055-003 
8608-055-004 
8608-057-006 
8608-057-001 
8608-057-002 
8608-057-003 
8608-058-002 

SW03088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA3088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



0 -  SOLAR PONDS SURFACE WATER SANPLES 
tC/NS OATA SUNHARY 

Semivolati le HAZARDOUS SUBSTANCE L I S T  CONPOUNDS 
=IIDa=a0=a3..IDDIIIx~aaaa============~a=====================a============================================================== 

RFW Batch umber: Cl ient :  ROCKUELL (ROCKY FLATS) Page: 1 

Sanple Information 
........................................................................................................................... 

RFW Batch IO: 8608-064-004 8608-073-002 8608-065-002 8608-065-004 
Customer I O :  SUO3088600 5w18088600 su2 1088600 SU23088600 

Matrix: Water Water Water Uater 
Units: UG/L UG/L UG/L UG/L 

D i l u t i o n  Factor: 1 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

2- F 1 wropheno 1 : 

2,4,6-Br3-Phenol: 
N i t robenzene-d5 : 

2-Flwrobiphenyl: 
p-Terphmyl-dl4: 

Ph-1-d5: 

................................ 

Phmol ............................. 
bis(2-Chloroethyl)Ether ............ 
2-Ch lorophmol ..................... 
1,3-0ichlorobenz em................ 
1.4-Dichlorobenzene ................ 
Benzyl Alcohol..................... 
1,t-Dichlorobenz me................ 
2-Methylphmol.. ................... 
bis(2-Chloroisopropy1)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane.. ................. 
Nitrobenzene ....................... 
Isophor me......................... 
2-Ni trophenol ...................... 
2.4-Oimethylphenol.. ............... 
Benzoic Acid....................... 
bis(2-Chlorocthoxy)Methane.... ..... 
2,C-Oichlorophmol.. ............... 
l,2,C-Trichlorobenzene...... ....... 
Naphthalene............ ............ 
4-Chloroanilin............ ........ 
Hexachlororhutsdieno.. ............. 
4-Chloro-3-mthylphanol ............ 
2-Methylnaphtha1 em................ 
Herachlorocydopentdi em.......... 
2,4,6-Tr ichlorophel  .............. 
2,4,5-Trichlorophanol .............. 
2-Chloronaphthalm.. .............. 
2-Ni t roan i l ine  ..................... 
Oimthy l  Phthalate.. ............... 
Acenaphthylm.... ................. 

38 x 
26 X 
8 4 %  
34 x 
46 X 
56 X .------- 

l o  u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
so u 
10 u 
50 u 
10 u 
10 u 

37 x 
29 X 
74 x 
42 x 
6 6 %  
50 x 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
so u 
10 u 
10 u 

43 % 
30 X 
83 X 
44 x 
50 x 
6 4 %  

l o  u 
.10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 
10 u 
10 u 

36 % 
32 X 
6 8 %  
LO % 
6 4 %  
60 % 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
so u 
10 u 
50 u 
10 u 
10 u 

Modifiers: USAnalyzed, not detected. J=Present below detection l i m i t .  BaPresent in blank. NS=Not spiked. %=Percent recovery. 



Sanple Information 

RFU Batch ID: 8608-066-004 
Custaner ID: SUO3088600 

Matrix: Uater 
Units: UG/L 

Di lut ion Factor: 1 ...................................................... 
A M  1 y t  es 

3-Nitroanil ine.. ................... 
Acenapkchem.... ................... 
Z,b-Dinitrc@wnol. ................. 
6-Witrophmoi ...................... 
Dibenzofuran. ...................... 
2,4-Dinitrotolucne.. ............... 
2,6-Dini t rotol  wne................. 
Diethylphthalate.. ................. 
4-Ch lorophenyl -phenylether.. ........ 
Fluor em........................... 
4 -N i t roan i l ine  ..................... 
N-Nitrosodiphenylwine., ........... 
4-Branophenyl-phanylether.. ........ 
Hexachloroknz me.................. 
Pentachlorophenol .................. 
Phenanthrene..... .................. 
Anthracene......................... 
di-n-Butyt Phthalate.. ............. 
Fluorenthme.. ..................... 
Pyrene.......... ................... 
Butyl Benzyl Phthalate.. ........... 
3,3'-Dichloroknzidi ne............. 
Benzo(a)Anthrscene....... .......... 

4,6-Din i t ro-2-msthylph~l  ......... 

b i  s( 2 - E t  hy 1 hexyl )Ph t ha 1 at e. ........ 
Chrysm..... ...................... 
di -n -0c ty l  Phthalare.. ............. 
Benzo(b)Flwrenthene.... ........... 
Benro(k)Fluoranthene.. ............. 
Benzo(a)Pyrene.......... ........... 
Dibenz(a,h)Anthracme...... ........ 
Indcno(l,2,3- cd)Pyrene............. 

Benzo(g,h,i)Pefylem. .............. 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 U '  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

7 JB 

8608-073-002 
suiao886oo 
Uater 
UG/L 
1 

8608-065-002 
suz 1088600 
Water 
UG/L 
1 .----.-.--.---.-- 

8608-065-006 
SW23088600 
Water 
UG/L 
1 

- - - - - - - - - _ - - - - -  

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

6 JB 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

6 JB 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
11 B 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Modifiers: U=A~ lyzcd ,  not detected. J=Present below detection L i m i t .  &Present i n  blank. NS'Not spiked. %=Percent recovery. 



a 
I 

SOLAR PONOS SURFACE UATER SAMPLES 
GC/US DATA SUMUARY 

Semivolati le HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
====111=a1a11a~~1a~~~x~=========a=========a====================8====a==~=========~======================================~=== 

RFU Batch Nunbar: Client: ROCKUELL (ROCKY FLATS) Page: 3 

Sanple Information 
........................................................................................................................... 

RFU Batch IO: 8608-065-005 
Custaner ID:  SU24088600 

Matrix: Uater 
Units: UWL 

Di lu t i on  Factor: 1 ...................................................... 
Surrogate Recovery 

8608- 065 - 006 
su25088600 
Uater 
UC/L 
1 

I - - - - - - - . - - - . . . - - -  

8608-055-001 
SUA 1088600 
Uater 
UC/L 
1 

.--.---.-----__ 

8608-055 - 002 
SUA2088600 
Uater 
U W L  
1 

.................... 

2-Flwrophenol : 42 x 34 x 26 X 
Phenol-&: 34 x 26 x 15 X 

2,4,6-Br3-Phenol: 69 X 64% 6 6 %  
N i  trobenzeoe-dS: 48 X 20 x 2a x 

2- F lwrob i  phenyl : 62 X 44 x 38 X - 
p-Terphenyl-dl4: 54 x 52 X 58 X .......................................................................................................... 

Analytes 

38 X 
26 X 
6 6 %  
32 X 
36 X 
21 x 

Phenol............................. 
bis(2-Chloroethyl )Ether.. .......... 
2-Ch lorophenol ..................... 
1,3-0ichlorobenz em................ 
1,4-Oichlorobent em................ 
Benzyl Alcohol ..................... 
1,Z-Oichlorobenzm ................ 
bis(2-Ch lo ro i  sopropy1 )E thcr.. ...... 
4-Wethylphanol.. ................... 
N-Nitroso-di-n-propylani ne......... 
Hexachloroethane.... ............... 
Nitroknzcne ....................... 
I sophorone.. ....................... 
2-Ni trophwl ...................... 
2,G-D imthy lphw l  ................. 
Benzoic Acid....................... 
b i  s( 2-Ch 1 oroethoxy)Methan. ........ 
2,4-D ich lo rophwl  ................. 
1.2,4-Tr ichloroknzcn. . . .  ......... 
Naphtha1 em........................ 
4-Chloroani t i no  .................... 
Hexachlororhrtadiene.. ............. 
C . Ch 1 oro-3-msthylpkenol. ........... 
2 -Methyl Mph rha l  em. ............... 
Hexachlorocyclopantadi em.......... 
2 , 4 , 6 - T r i c h l o r ~ w l  .............. 
2,4,5-Trichlorophcool .............. 
2-Chloronaphthalm.. .............. 
2-Nitroani l im.. .  .................. 
Oimthy l  Phthalate................. 
Acenaphthyl em..................... 

2-Uethylphanol .. ................... 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

Uodif i W S :  U=AMlVed,' not detected. J-Present belou detection 1 i m i t .  BsPresent i n  blank. NS=NOt  spiked. %=Percent recovery. 



e -  

l 

SOLAR PONDS SURFACE UATER SAMPLES 
GC/MS DATA SUMMARY 

Semivolati le HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
:1===10111011331811188~¶==~================0====================8========================================================== 

RFU Batch N h r :  Client: ROCKUECL (ROCKY FLATS) Page: L 

Sanple Information 

........................................................................................................................... 

RFU Batch IO: 8608-065-005 
Customer ID: SU24088600 

Matrix: Uater 
Units: UG/L 

Dilution Factor: 1 

Analytes 

3-Nitroeniline............ ......... 
Acmsph thw ....................... 
4-Nitrophcnol ...................... 
Dibenzofuran.. ..................... 
2,4-Dinitrotol uene................. 
2,6-Dinitrotoluene.. ............... 
Diethyl  phtha 1 ate.. ................. 
4-Chlorephenyl-phenylether .......... 
Flwrm ........................... 
4-Nitroani l ine ..................... 
4,6-Dinitro-2-mthylphenol ......... 
4-Brocnophenyl-phmylether .......... 
Hexachloroknzm.................. 
Pentachlorophenol .................. 
Phmnthrw. . . . . . . . . . . . . . . . . . . . . . .  
Anthracene......... ................ 
di-n-Butyl  Phthalate.. ............. 
F l w r a n t h w  ....................... 
Pyr em............................. 
Butyl Benzyl Phthalate..... ........ 
3,Y-Dichlorobenzidi ne............. 
Benzo(a)Anthracene. ................ 
bis(2-Ethylhexy1)Phthalatc ......... 
Chrysene. .......................... 
di -n -0c ty l  Phthalate............... 
Benzo(b)Flwranth me............... 
Bcnro(k)Fluoranth me............... 
Benzo(a)Pyrene......... ............ 
Indeoo(l,2,3-cd)Pyr ma............. 
Dibenz(a,h)Anthruw.. ............ 

2,4-Dini trephenol.. ................ 

N-Nitrosodiphenylemine.. ........... 

Benzo(g,h, i )Poytans.. ............. 

50 U 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U . 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
to u 
10 u 
10 u 
10 u 
10 u 

9 JB 

8608-065-006 
SU25088600 
Uater 
UG/L 
1 

8608-055-001 
SUA1 088600 
uater 
UG/L 
1 

8608-055-002 
SUA2088600 
Uater 
UG/L 
1 

50 u 
10 u 
50 U 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
45 B 
10 u 
10 u 
50 u 
10 u 
10 u 
2 J  

10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 

1.6 J B  
1.5 J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

300 

5 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
so u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 

3.0 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Modifiers: U = A ~ l y ~ e d ,  not detected. J=Present below detection l i m i t .  B=Present i n  blank. NS-Not spiked. %=Percent recovery. 



SOLAR PONDS SURFACE UATER SAMPLES 
GC/MS DATA SUMMARY 

Semivolat i le HAZARDOUS SUBSTANCE LIST COMPOUNDS 
1 1 1 ~ a 3 n n . 1 n . . . a n 1 . . n ~ n ~ n n ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ 8 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch N m r :  Cl ient :  ROCKUELL (ROCKY FLATS) Page: 5 

Sanple Information 
........................................................................................................................... 

RFU Batch I D :  8608-055-003 8608-055-004 
C U S t O I W  10: SUA3088600 SUA4088600 

Matr ix:  Uater Uatcr 
Uni ts:  UG/L UC/L 

Di lut ion Factor: 1 1 .............................................................................. 
Surrogate Recovery 

2-Flwrophenol: 37 x 
Phenol-&: 25 X 

2,4,6-Br3-Phenol: 7 2 %  
N i t robcnzme-d5 : 30 x 

2- F 1 wrobi phenyl : , 42 x 
p-Terphenyl-dl4: 44 x 

34% 
22 x 
77% 
22 x 
58 X 
55 x 

36 X 
26 X 
6 4 %  
16 X 
52 % 
54 X 

8608-057-001 
SUB20886DO 
Uater 
UG/L 
1 

................ 

33 x 
20 % 
69 Z 
24 x 
52 X 
58 X ........................................................................................................................... 

Analytcs 

Phenol. ............................ 
b i  s(2-Ch loroethyl  )Ether.. .......... 
2-Chloropkcnol .. ................... 
1,3-D ich lo roknrm. .  .............. 
1,C-0 i ch l orobmzme. .  .............. 
1,2-D ich lo roknzm. .  .............. 
2-Methylphcnol ..................... 
bis(2-Chloroisoprcpyl)Ether ........ 
4-Methylphenol ..................... 
Y-Nitroso-di-n-prcpylami ne......... 
Hexachloroethane.. ................. 
Nitroknzw........... ............ 
Isophor one......................... 
2- N i t  rophmol ...................... 
2,C-Dimethylphcnol ................. 
Benzoic Acid ....................... 
bis(2-Chloroethoxy)Methane. ........ 
2,C-Dichlorophenol ................. 
1,2,4-Tr lchlorobaoza ............. 
Naphthalene.......... .............. 
4-Chloroani l i n . .  .................. 
Hexachlororbutdfeno.......... ..... 
4-Chloro-3-mthyLph.ool. ........... 
2-Wcthylnepkthrlane.. .............. 
Hexach lorocyc lapmtdi em. ......... 
2,4,6-Trichlorophenol. ............. 
2,4,5-Trichlorophaool .............. 
2-Ch l oronaph tha l  em.. .............. 
2-Ni t roan i  I ine.. ................... 
Dimethyl Phthalate.. ............... 
Acenaphthyl em..................... 

. Benzyl Alcohol..................... 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 u 
10 u 

Modif iers: U = A ~ l y ~ e d ,  not detected. J=Present below detect ion l i m i t .  BrPresent i n  blank. NS=Not spiked. %=Percent recovery. 



a -  SOLAR PONDS SURFACE WATER SAMPLES 
GC/MS DATA SUMMARY 

Semivolatile HAZARDOUS SUBSTANCE L I S T  COnPWNOS 
==¶D¶D8l8¶I=D.1.811DB¶===D~¶==D¶aa===============¶=============~========~============================================~===¶= 

RFW Batch N u r k r :  C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 6 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: 8608-055-003 8608-055 - OOC 8608-057-006 8608-057-001 
Customer ID: SUA3088600 SUA4088600 SUB 1088600 svB2088600 

Matrix: Water Yater Water Water 
Units: UG/L Ut/L UC/L UC/L 

Dilution Factor: 1 1 1 1 .................................................................................................................. 
A M L Y t e S  

3-Nitroeniline... .................. 
AcenaMth ......................... 
2,C-Oini t rwenol .  ................. 
C-Nitrophenol.. .................... 
Dlbenzofuran....................... 
2 ,4 -D in i t ro to lw~ . . . .  ............. 
Diethylphthalate ................... 
4-Chtorophenyl-phenylether ......... 
Fluorene.. ......................... 
C - l i t r o e n i l i  ne..................... 
C.6-Dinitr0-2-methylphenol ......... 
M-Nitrosodiphenylani ne............. 
4-Brcmphenyl-phmylether .......... 
Hexachlorobentene.. ................ 
Pentachlorophenol .................. 
Phenanthrene....................... 
Anthracene......................... 
d i -n-Butyl  Phthalate..... .......... 
Fluorenthem. ...................... 
Pyreno. ............................ 
Butyl Benzyl Phthalate.. ........... 
3,3’-Dichlorobenzidi ne............. 
Benzo<s)Anthraccnc.... ............. 

2,6-0initrotolucna ................. 

bis(2-Ethylhexyl )Phthalate.. ....... 
Chrysene. .......................... 
di-n-Octyl  Phthalate............... 
Benzo(b)Fluoranth ma............... 
Benzo(k)Fluorenthem...... ......... 
Bento(a)Pyrme.......... ........... 
Oibenz(r,h)Anthrscene... ........... 
Benzo(g,h,i)Peryiw ............... 
I ndeoo( 1,2,3-~d)Pyrar#. ............ 

50 u 
10 u 
50 U 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 

2.0 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 U 

10 u 
10 u 
50 u 
10 u 
10 u 

4.0 J 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

300 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
7 J  

. 10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
1 J  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

173 

50 U 
10 u 
50 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 

10 u 
10 u 
50 u 
10 u 
10 u 
5 J  

10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 

2 J  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

269 

Modifiers: U=Analyzed, not detected. J=Present below detection l i m i t .  BmPresent in blank. NS=Not spiked. %=Percent recovery. 



a -- SOLAR PONDS SURFACE UATER SAMPLES 
GC/MS DATA SUMMARY 

Semivolati le HAZARDOUS SUBSTANCE L I S T  COMPOUNDS 
~ ~ ~ I D I I a a D 1 . 1 . . 1 1 . 1 1 ~ a a . ~ D a ~ ~ ~ ~ a a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = a = ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ a ~ ~ ~ ~ a ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch M M b e r :  C l i e n t :  ROCKVELL (ROCKY FLATS) Page: 7 

Sanple Informetion 

........................................................................................................................... 

RFU Batch IO: 8608-057-002 8608-051-003 
C u s t m r  ID :  SUB3088600 SUB4088600 

Matrix: Uater Uater 
Units: UG/L UC/L 

Dilut im Factor: 1 1 ............................................................................... 
Surrogate Recovery 

............... 
Ana 1 ytes 

2-Flwrophenol: 

2,4,6-Br3-Phenol: 
N i t robenzene-dS : 

2-Flwrobiphenyl: 
p-Terphenyl-dl4: 

Phenol -6: 

I - . - - . - - - . . . - - - - - . . -  

Phenol..... ........................ 
bis(2-Chlorocthy1)Ether ............ 
2-Chlorophenol.. ................... 
1,3-Dichlorobenzene.... ............ 
1,4-Dichloroknzene... ............. 
Benzyl Alcohol ..................... 
1,2-Dichlorobenzene... ............. 
2-Methylphwl. .  ................... 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylmi ne......... 
Nexachlorocthane. .................. 
M i  troknzw:. ..................... 
Isophorw .  ........................ 
2-Ni trephenol.. .................... 
2,4-Oimethylphenol.. ............... 
Benzoic Acid ....................... 
bie(2-Chlor~thoxy)Methane.. ....... 
2 , 4 - O i c h l o r ~ m o l . .  ............... 
1.2,4-Trichlorokn~cnera... .  ......... 
Naphtha1 me........................ 
4-Chloroanilin........... ......... 
Hexach lo rork r tad i  w.. ............. 
6-Ch loro-3-1aethylphmol.. .......... 
2-Methylnaph t h r l  w.. .............. 
Hcxachlorocyclopentadicne.. ........ 

b i s ( 2 - C h l o r o i s o p r ~ l  )Ether.. ...... 

2,4,6-Trichlorephenol .............. 
2,4,5-Tr ich l o r o p h w l  .............. 
2-Chloronephthalene.. .............. 
2-Mi t roani  1 ine.. ................... 
Dimethyl Phthalate. ................ 
Acenaph thy lme.. ................... 

3s x 
28 X 
5s x 
42 X 
62 X 
52 x 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
so u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 u 
10 u 

37 x 
26 X 
54 x 
6 4 %  
74 x 
62 X 

8608-058-002 
SUB5088600 
Uater 
UC/L 
1 

32 X 
2s x 
64% 

70 % 
68% 

38 x 

........................................................... 

lo u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
so u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

Mcdifiers: U o A ~ l y z C d ,  not detected. J=Prcsent k l o u  detection l i m i t .  BoPresent i n  blank. NS=Not spiked. %=Percent recovery. 



SOLAR PONDS SURFACE UATER SAMPLES 
GC/MS DATA SUMMARY 

Semivolati le HAZARDOUS SUBSTANCE LIST COMPOUNDS 
8a3011a11.1111111111181113aaaaaaa1a==aaa===a======aaaaa=aaa=a==aa=aa-aaaa=====a=a==a==a==================================== 

RFU Batch umber: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 8 

Sample Information 

........................................................................................................................... 

3- N i t roani 1 i ne. .................... 
Acenaphth . . . . . . . . . . . . . . . . . . . . . . . . .  
2.4-Oini trophenol.. ................ 
4 - N i t r & w n o l .  ..................... 
Dibenzofuran... .................... 
2.4-Dini trotoluene... .............. 
2,6-0initrotolwne... . . . .  .......... 
0 i ethylphthalate.. ................. 
4-Chlorophenyl-phenylether ......... 
Fluorene........................... 
4 - N i t r o m i t i  ne..................... 
4,6-0initro-2-methylphenol.. ....... 
Y-  Y i t rosodipheny 1 ami ne. ............ 
C-Brocnophenyl -@mylether.. ........ 
Hcxachlorobenzene. ................. 
Pentachlorophenol .................. 
Phenanthrene ....................... 
Anthracene......................... 
d i -n-Eutyl  Phthalate............... 
Flwrenthene....................... 
Pyr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Butyl Eenzyl Phthalate............. 
3,3f-Dichloroknzidine...  .......... 
Eenzo(a)Anthrec ens................. 
bis(2-Ethylhexyl )Phthalate.. ....... 
Chrysene. .......................... 
di -n -0c ty l  Phthalate ............... 
Eenzo(b)Flwrenth me............... 
Benzo(k)F luoranthene.. ............. 
Eenzo(a)Pyrem............ ......... 
lndcno(l,2,3-cd)Pyr em............. 
Dibenz(a,h)Anthru em.............. 
Eenzo(g,h,i)Peryl em............... 

8608-057-002 
SUB3088600 
Uater 
UG/L 
1 

50 u 
10 u 
50 U 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
11 B 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

8608-057-003 
SUB4088600 
Uater 
UC/L 
1 

8608-058-002 
sue5088600 
Uater 
UC/L 
1 

- _ _ _ _ _ _ _ _ _ _ _ _ _  ............. 

50 U 
10 u 
50 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
11 E 
10 u 
10 u . 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 u 
10 u 
so u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
11 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Modifiers: U = A ~ l y t e d ,  not detected. J=Present below detection 1 i rn i t .  EaPresent i n  blank. NS=Not spiked. %=Percent recovery. 



PESTICIDE/PCBs 

, 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



- 
List: Customer ID‘S: 

8608-064-004 
8608-672-007 
8608-073-002 
8608-065-002 
8608-065-004 
8608-065-005 
8608-065-006 
8608-055-001 
8608-055-002 
8608-055-003 
8608-055-004 
8608-057-006 
8608-057-001 
8608-057-002 
8608-057-003 
8608-058-002 

A 1  1 

SW03088600 
SW17088600 
SW18088600 
SW2 1088 600 
SW23088600 
SW24088600 
SW2 5 088 60 0 
SWA108 8 60 0 
SWA2088600 
SWA3088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



a -  
RFU Batch IO: 
Custaner IO: 

Matr ix :  
Uni ts :  

D i lu t ion Factor: .-----..----------- 

8608-672-007 8608-073-002 8608-065-002 
SU17088600 s w i 8 o m o o  SU21088600 
Water Water Uater 
UC/l Ut/L UG/L 
2 1 1 ............................................................ 

Surrogate Recovery 

Di -n-kr ty lch lorendate:  97 X 70 X 89 X ’  .................................................................................................................. 
Analytcs 

Al#a-EHC .......................... 
Beta-BHC........................... 
Oelta-EHC.......................... 
Gamne-BHC ( l indane) ................ 
Heptachlor ......................... 
Aldrin............................. 
Heptachlor Epoxi de................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
Dieldrin... ........................ 
4,4’-DDE.... ....................... 
Endrin.. ........................... 
Endosulfan I l . . . . . . . . . . . . . . . . . . . . . .  
4,4’-ODD... ........................ 
Endosulfan Su l fa te  ................. 
4,C’-001 ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Ch Lordam.. ........................ 
Toxa p h e n e . . . . . . . . . . . . . . . . . . . . . . . , . .  
Aroclor-1016.. ..................... 
Aroclor-1221 ....................... 
Aroclor-1232....................... 
Aroclor-1242....................... 
Aroclor-l2&8....................... 
Aroclor-1254 ....................... 
Aroclor-1260.. ..................... 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
1 .o 
0.5 
0.5 
0.5 
0.5 
0.5 
1 .o 
1 .o 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U. 
U 
U 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 

t u  
0.2 u 

t u  
2 u  
1 u  
1 u  
1 u  
1 u  
1 u  
2 u  
2 u  

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 U 

, 1.0 u 
’ 0.5 u 

0.5 U 
0.5 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 

92 X 

0.05 U 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 



RFU Batch ID: 8608-065-004 8608-065-005 8608-065-006 8608-055-001 
Custaner ID: SU23088600 su24088600 SU25088600 SUA1 088600 

Matr ix :  Uater Uater Uater Water 
Units: UWL UG/L UG/L UG/L 

D i l u t i o n  Factor: 1 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

c 

Di-n-butylchlorendate: 92 X 9s x 94 x 70 X ........................................................................................................................... 
< Ana 1 yt es 

A 1 pha-BHC. ......................... 
Beta-BHC........................... 
Delta-BHC.......................... 
Gamne-BHC (Lindane) ................ 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxi de................. 
Endosulfan 1 ....................... 
Dieldrin... ........................ 
4,4’-DOE.. ......................... 
Endrin ............................. 
Endosulfan I t . . . . . . . . . . . . . . . . . . . . . .  
b,b ‘ -DDO. . .  ........................ 
Endosulfan Sulfate................. 
C,C’-DDT. .......................... 
Methoxychlor. ...................... 
Endrin Ketone ...................... 
Chlordane.......................... 
Toxa phm.... . . . . . . . . . . . . . . . . . . . . . .  
Aroclor-lOlb.... ................... 
Aroclor-1221......... .............. 
Aroclor-1232 ....................... 
Aroclor-1242. ...................... 
Aroclor-12&8....................... 
Aroclor-l2SC..... .................. 
Aruc lo r  . 1260.. ..................... 

0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 

0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.0s u 
0.0s u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 u 
0.5 U 
0.5 u 
0.5 u 
1.0 u 
1.0 u 

0.05 u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.0s u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.0s u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 

t u  
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 u  
1 u  



a -  

I 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

D i l u t i o o  Factor: ..................................... 
Surrogate Recovery 

8608-055-002 
SUA2088600 
Uater 
UG/L 
1 

8608-055 -003 
SUA3088600 
Uater 
UG/L 
1 

8608-055-004 
SWAL088600 
Water 
UG/L 
1 
.................... 

8608-057-006 
swBioa86oo 
Water 
UG/L 
1 
.............. 

Di-n-butylchlorendate: 6 6 X  64% 82 X 78 X ........................................................................................................................... 
A n a  1 ytes 

Alpha-BHC.. ........................ 
Beta-BHC........................... 
Delta-BHC.......................... 
G m - B H C  (Lindane).... ............ 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor €pox ide. ................ 
Endosulfan I....................... 
D i e l d r i n  ........................... 
C,C’-ODE.... ....................... 
Endrin... .......................... 
Endosulfan II...................... 
4,C’-DDQ. .......................... 
Endosulfan Sulfate................. 
4.4’-00T ........................... 
Methoxychlor.. ..................... 
Endrin K e t m  ...................... 
Chlordane.. ........................ 
Toxa phew.......................... 
Aroclor-1016.. ..................... 
Aroclor-1221 ....................... 
Aroclor- 1232.. ..................... 
Aroclor-1242... .................... 
Aroclor-1248....................... 
Aroc 1 or . 12%. ...................... 
Aroclor-1260.................. ..... 

0.05 u 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 

1 u  
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

1 u  
1 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 u 

I U  
0.5 U 
0.5 U 
0.5 u 
0.5 U 
0.5 U 

1 u  
t u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
Of.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 

1 u  
0.5 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

t u  
1 u  

0.05 U 
0.05 U 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 
1.0 u 
0.5 U 
0.5 U 
0.5 u 
0.5 u 
0.5 U 
1.0 u 
1.0 u 



0 .- 

SOLAR PONDS SURFACE UATER SAMPLES 
PESTICIOES/PCE 

CLP L I S T  
x = = a a a = = ~ = ~ = a 1 1 n i ~ i i = a = a ~ ~ ~ = = a a a = a a = = = a = = = ~ = a a a a a a = = = = ~ = ~ a = a ~ = = = = = 8 a a ~ ~ ~ a ~ ~ a ~ = = a a = ~ = ~ a = = = a = = = = a = = = = a = = = = = = = = a ~ a = = = = = = = = = = a a  

RFU Batch N h r :  C l i e n t :  ROCKUVELL (ROCKY FLATS) Page: 4 

Samle Information 
........................................................................................................................... 

RFU Batch ID: 8608-057-001 8608-057-002 8608 - 057-003 8608-058-002 
SUB5088600 Custaner ID: syB2088600 SUE3088600 SUE4088600 

Matrix: Uater Uater Uater Uater 
Units: uG/L UGlL UG/L UG/L 

Dilution Factor: 1 1 1 1 ........................................................................................................................... 
Surrogate Recovery 

Di-n-butylchlorendate: 9 0 %  95 % ’ 96 X 93 x ........................................................................................................................... 
Analytes 

Alpha-8MC.. ........................ 
Beta-EMC........................... 
Delta-BHC.... . . . . . . . . . . . . . . . . . . . . . .  
Gm-BMC ( L i d a m ) . .  .............. 

. Heptachlor ......................... 
Aldrin. ............................ 
Heptachlor Epoxide.. ............... 
Endosulfan I....................... 
Dieldrin.. ......................... 
4 , 4 ’ - 0 0 € . . .  ........................ 
Endrin.... ......................... 
Endosulfan II...................... 
4,4’-DQO...... ..................... 
Endosulfan Sulfate................. 
4,4’-DDT ........................... 
Methoxych 1 or. ...................... 
Endrin ‘Ketone.. .................... 
Chlor d a m . . . . . . . . . . . . . . . . . . . . . . . . . .  

. Toxaphene. ......................... 
Aroclor- 1016.. ..................... 
Aroclor-1221 ....................... 
Aroc l o r  . 1232.. ..................... 
Aroclor- 1242.. ..................... 
Aroclor-1248.. ..................... 
Aroclor-12%. ...................... 
Aroclor-1260.. ..................... 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 U 
0.05 U 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 U 
0.5 U 
0.5 u 
0.5 u 
1.0 u 
1.0 u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.0s 
0.1 
0.1 
0.1 
0.1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 u 
1.0 u 
0.5 U 
0.5 u 
0.5 U 
0.5 u 
0.5 U 
1.0 u 
1.0 u 

0.05 
0.05 
0.05 
0.05 
0 .os 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1 u 
0.1 u 
0.1 u 
0.s u 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0 . 5  u 
0.5 u 
0.5 u 
0.5 U 
1.0 u 
1.0 u 

I. 
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RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 

\ 

I 
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List: Customer ID'S: 

RFW Batch ID .................... 
0387-881-126 
0387-881-127 
0387-881-128 
1000-000-369 
1000-000-371 
1000-000-373 
1000-000-375 
1000-000-377 
1000-000-378 
1000-000-379 
1000-000-391 
1000-000-393 
1000-000-394 
1000-000-395 
1000-000-396 
1000-000-398 
1000-000-399 
1000-000-400 
1000-000-401 

a 

A 1  1 

Customer ID 

SW-59-07-21-87 
SW-60-07-21-87 
SW-61-07-22-87 
SW03088600 
SW17088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA3088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 

22 548-8-6 
22509-14-12 
22581-6-2 
22 542-7-2 
22 542-7-4 
2 2 542 -7 -5 
2 2 54 2 -7-6 
22511-10-4 
22511-10-6 
22511-10-7 
22511-10-8 
22 52 3 -6-6 
22523-6-3 
22523-6-5 
22523-6-1 
22528-5-2 



I 
J 

e -  SOLAR PONOS SURFACE WATER SAMPLES 
RAOIOCHEMlSTRY 

DATA SUMMARY REPORT 
a I a O a . a l D I 1 1 1 ~ 1 1 . 1 1 1 ~ ~ a a a ~ ~ a a a ~ ~ ~ ~ a ~ ~ a ~ ~ ~ a ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ a a ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch M b r :  Client: ROCKUELL (ROCKY F L A T S )  Page: 1 

Semplu Information 

............................................................................................................................. 

0387-aai -127 0387-881-120 RFW Batch IO: 0387-881-126 
Custaner IO: su-s9-07-21-87 su-60-07-21-87 sw-61-07-22-87 

Matrix: Uater Uater Water ............................................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 26 */- 6 p c i / l  
Gross auto......................... 28 */- 6 pci / l  
Uraniun 233, 234 ................... . 3.1 */- 1.2 pci/ l  
Uraniun 235 ........................ .01 */- .4S p c i / l  
Uraniun 238 ........................ 5.6 */- .4 p c i / l  
S t ron t iun  89, 90 .................... 1.0 */- pci/L 
Plutoniun 239, 260...... ........... 0.0 */ -  93 p c i / l  
Americiun 261 ...................... 0.03 */- .4 p c i / l  
Cesiun 137 ......................... 4 .0  */- p c i / l  
Trit i  un............................ e110 */- pci / l  

a +I- 18 
33 *I -  24 
1.7 +/- 1.0 
.37 */- .44 
2.2 +I-  0.8 

<l.O */- 
0.0 */- 1.1 
0.0 */- 1.2 
ql.0 * I -  
<110 + / -  

17 */- 12 
41 + / -  1L 

.21 + / -  .LO 

.93 + / -  .75 

.a5 + I -  .a9 

c l .0  + / -  

0.0 +I- .a2 
0.0 + / -  1.2 
Cl.0 + / -  

<110 + / -  

pci/L 
vi/\ 
p c i / l  
pci/L 
p c i / l  
p c i / i  
pci/L 
p c i / l  
p c i / l  
p c i / l  

............................................................................................................................. 
Swple  I n f o m t i o n  

RFU Batch I O :  1000-000-369 1000-000-371 
Customer IO: SUO3088600 SU17088600 

Matrix: Water Water ............................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235. ....................... 
Uraniun ......................... 
Strmtiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
fritiun................... ......... 

2 */- 3 pci/L 
3 */- 3 p c i / l  

0.63 */- 0.22 p c i / l  

0.60 */- 0.20 p c i / l  

-0.04 */- 0.17 pci / l  
0.02 */- 0.03 p c i / l  

-0.09 */- 0.24 p c i / l  

NR 

NR 

NR 

6 +/ -  10 pci/L 
4 */ -  S p c i / l  

3.3  + / -  0 .4  p c i / l  

2.9 +/-  0 . 4  p c i / l  

0.00 */- 0.03 p c i / l  
0.00 */ -  0.02 p c i / l  

0.19 */- 0.22 pci/ l  

NR 

NR 

NR 

1000-000 -373 
sw18088600 
Water 

............................. 

4 +/- 5 pc i / t  
2 +/-  4 pci/L 

1.9 NR + / -  0.5 pci/L 

1.4 NR * / -  0.5 pi/[ 

-0.03 * / -  0.05 p c i / \  
0.04 */ -  0.04 pci/L 

0.07 + / -  0.21 p c i / \  
NR 



RFU Batch I D :  1000-000-375 1000-000-377 1000-000-378 
Custanar I D :  SU21088600 SU23088600 su24088600 

Matrix: Uater Uater Ua c er  ............................................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uranius.233, 234 ................... 
U r a n i u n  235 ........................ 
Uraniun 2)8 ........................ 
S t r m t i u n  89, 90 ................... 
Plutmiun 239, 240 ................. 
A m r i c i u n  Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun............................ 

9 */- 7 p c i f l  
2 */- 5 p c i / l  

3.2 */-  0.4 p c i / l  

3.4 */- 0.4 pci / l  

0.03 */- 0.05 p c i / l  
0.01 */- 0.03 p c i / l  

0.07 */- 0.24 p c i / l  

NR 

NR 

NR 

0 +/- 4 pci/L 
5 */- 3 pci/L 

1.6 */- 0.3 p c i / l  

1.6 */- 0.3 p c i / l  

0.03 */- 0.05 p c i / l  
0.00 +/- 0.02 p c i / l  

0.05 */-  0.24 p c i / l  

NR 

NR 

NR 

5 + / -  4 pci/L 
3 + / -  3 pci/L 

2.1 * / -  0 . 4  p c i / l  

2.2 * / -  0 . 4  p c i / l  

.0.02 * / -  0.09 p c i / l  
0.01 */-  0.02 pc i / l  

.0.04 + / -  0.24 p c i / l  

MR 

NR 

NR 

............................................................................................................................. 
S w l e  I n f o r m t i o n  

RFU Batch ID:  1000-000-379 1000-000-391 1000-000-393 
Custaner IO: SU25088600 SUA1 088600 SUA2088600 

Matrix: Uater Uater Uater ............................................................................................................................. 
Radio Chemistry 

Gross Alpha 6 */- 5 p c i / l  10 * / -  9 p c i / l  7 + / -  14 pci/L 
Gross Beta...................,..... 9 */-  4 p c i / l  12 + / -  5 pc i / l  23 + / -  8 pci/L 
Uraniun 233, 234 ................... 1.8 */- 0.3 p c i / l  1.4 + / -  0.3 pci/L 6.4 + / -  0.7 pci/L 
Uraniun 235 ........................ NR NR NR 
Uraniun a........................ 1.5 +/- 0.3 p c i / l  1.3 * / -  0.2 p c i / l  5.8 + / -  0.7 p c i / l  
S t r m r i u n  89, W... ................ NR NR NR 
Plutmiun 239, 240 ................. 0.05 */- 0.07 p c i / l  0.26 +/- 0.14 p c i / l  0.17 + / -  0.06 p c i / l  
h e r i c i u n  241 ...................... -0.01 */- 0.05 p c i / l  0.02 +/-  0.03 p c i / l  0.05 + / -  0.04 p c i / l  

........................ 

Cesiun 137 ......................... NR NR NR 

Tritiun.... ........................ -0.04 */- 0.24 p c i / l  0.16 + / -  0.22 pci / l  0.09 + / -  0.22 p c i / l  



e '- SOLAR PONDS SURFACE UATER SAMPLES 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
101.=1Da=8~11..8881~~~~~========a======~=======~============~===========~================================================== 

RFY Batch N u i t t o r :  Client: ROCKUELL (ROCKY FLATS) Page: 3 

Sanple Information 

............................................................................................................................. 

RFU Batch ID: 1000-000-394 
Custaner IO: wA3088600 

Matrix: Uater .............................................................. 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234........... ........ 
Uraniun US ........................ 
Uraniun 238 ........................ 
Stront iun 89, 90 ................... 
Plutoniun 239, tho................. 
Amr ic iun  241 ...................... 
Cesiun 137 ......................... 
Tritiun.. .......................... 

18 */- 10 p c i / l  
14 */- 5 p c i / l  

3.0 */- 0.4 p c i / l  
NR 

2.1 */- 0 .3  p c i / l  
NR 

0.03 */- 0.06 pci/L 
0.01 +/-  0.02 p c i / l  

0.03 */- 0.22 p c i / l  
NR 

1000-000-395 
SUA4088600 
Uater ............................... 

2 */- 2 p c i / l  
5 */- 2 pci/L 

0.81 +/- 0.19 pcif l  

0.49 */- 0.16 p c i / l  

0.00 */- 0.07 p c i / l  
0.05 * / -  0.04 pci/L 

0.10 */- 0.22 p c i / l  

NR 

NR 

NR 

............................................................................................... 
S m l e  Information 

RFU Batch ID: 1000-000-398 
Custaner ID: SUB2088600 

Matrix: Uater 

1000-000-399 
SUB3088600 
Uater 

....... 

1000-000-396 
SUB1088600 
Uater 
........................ 

65 * / -  12 p c i / t  
26 */-  5 p c i / t  

6.4 +/- 0.6 pci/L 
NR 

9.6 */-  0.8 pci / t  

4 . 2  +/-  0.6 p c i / l  
-0.01 * / -  0.04 pci/L 

0.01 * / -  0.22 pi/[ 

NR 

NR 

........................ 

1000-000-400 
SUB4088600 
Ua t e r  ............................................................................................................................. 

Radio Chemistry 

Gross Alpha... ..................... 
Gross Beta......................... 
.Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 258. ....................... 
Strmtiun 89, W................... 
Plutoniun 239, 240 ................. 
Amr ic iun  Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiuu 137...... ................... 
T r i t i u n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9 */- 5 pci/L 
6 */- 4 p c i / l  

0.50 */- 0.16 pci / l  

0.65 +/- 0.18 p c i / l  

0.37 */- 0.19 p c i / l  
0.15 +/-  0.08 p c i / l  

0.01 */- 0.22 p c i / l  

NR 

NR 

NR 

0 * / -  2 pci/L 
11 */- 3 pci / l  

0.12 */- 0.10 pc i / l  
NR 

0.07 */- 0.07 p c i / l  

0.08 */- 0.08 p c i / l  
-0.01 */- 0.04 p c i / l  

-0.12 */- 0.22 p c i / l  

NR 

NR 

7 * / -  5 pc i / l  
6 */ -  3 p c i / t  

1.5 */-  0.3 pci/t 

2.1 * / -  0.3 p c i / l  

0.01 * / -  0.06 pc i / t  
-0.02 */- 0.04 pci / t  

0.21 * / -  0.22 pci / t  

NR 

NR 

NR 



7 

SOLAR PONDS SURFACE UATER SAMPLES 
RADIOCHEMISTRY 

OATA SUMMARY REPORT 
Df..IDIII~.DI.Dwlrml=.~==~===~a=========a==a==n====a==aa=~~a~====a====~================================================== 

RFY Batch N w h r :  Client: ROCKUELL (ROCKY FLATS) Page: 4 

Senple Informstion 

............................................................................................................................. 

RFU Batch ID:  1000-000-401 
C u s t m r  ID:  SUB5088600 

Matrix: Water ............................................................................................................................. 
Radio Chemistry 

Gross Alpha ........................ 1 +/- 3 
Gross Beta......................... 5 +/- 3 
Uraniun 233, 234 ................... 2.6 +/- 0 . 4  
Uraniun US ........................ NR 
Uranim 258.. 
Strontiun 89, 
Plutonium 239 
Americiun 241 
Cesiun 137.. . 
Tri tim. ..... 

..................... 2.0 */- 0.3 
90. .................. NR 
240. ................ 0.00 */- 0.04 ..................... -0.02 */--0.04 ..................... NR ..................... 0.19 */- 0.22 

Pci/ l  
w i l l  
wi / l  

pci / l  

pc i / l  
wi/L 

w i l l  



e -  

INORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLOEUDO 1 JULY 1988 APPENDICES 



List: customer ID'S: ~ l l  

RFW Batch ID .................... 
0387-881-011 
0387-881-012 
0387-881-013 
8608-044-02 3 
8608-024-004 
8608-056-008 
8608-041-028 
8608-041-038 
8608-041-043 
8608-041-048 
8608-029-004 
8608-029-010 
8608-029-022 
8608-033-003 
8608-033-008 
8 608-03 3 -013 
8608-033-018 
8 608-03 6-04 0 

Customer ID Laboratory I D  .................... .................... 
SW-59-07-2 1-87 
SW-60-07-21-87 
SW-61-07-22-87 
SW03088600 
SW17088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



SOLAR PONDS SURFACE UATER SAMPLES 
INORGANIC 

DATA SUMMARY REPORT 
0 3 1 1 1 1 . 1 1 . 1 . . 1 1 1 1 1 1 . 1 1 . * 1 ~ ~ 1 * ~ ~ ~ ~ ~ ¶ ~ ~ ~ ~ ¶ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ = ~ ~ ~ ~ ~ a ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ = = = a ~ ~ ~ = ~ = = = = = = ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch Nwber: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 1 

Sarple I n f o r m t i o n  

........................................................................................................................... 

RfU Batch ID :  0387-881-011 0387-881 -0 12 0387-881 -013 
SU-61-07-22-87 Customer ID :  SU-59-07-21-87 SU-60-07-21-87 

Matrix: Uater Uater Uater ........................................................................................................................... 
Inorganics 

to)= as CaC03 ..................... 
HC05- as C a m  ..................... 
Chloride.. ......................... 
Sulfate ............................ 
pn................,.........,...... 
F l u o r i d e . . . . . . . . . . . . . . . .  ........... 
N i t rate-l l i t r i te-N i t rogen.. ......... 
Sulfide............................ 
Phosphate .......................... 
Cyanide, Total..................... 
Hexavalent Chraniun (Cr*6) ......... 
Total Dissolved solids ............. 

\ Total Suspended Solids ............. 
X Solids. .  ......................... 

335 mg/l 
39.0 mg/l 
24.5 mg/l 

3.80 mg/l 

1.0 u mg/l 
1.0 u mg/l 
524 mg/l 

0 mg/l 

290 mg/L 

45.0  mg/l 
4.0 mg/l 

4 . 5  mg/l 

1.0 u mg/l 
1.0 u mg/l 
482 mg/i  

1 u mg/l 

83.3 mg/l 

31.1 12.0 mg/t mg/ L 

0.25 mg/l 

1.0 U mg/l 
1.0 u mg/l 
156 mg/l 
8 mg/L 

........................................................................................................................... 
Ssnple Information 

RFU Batch ID: 8608-044-023 8608-024-006 8608-056-008 
Custaner ID: SUk088600 SU17088600 sui8o8a6oo 

Matrix: Uater Uater Uater .......................................................................................................................... 
Inorganics 

COS= as CaCOS ..................... 
HCm- as C a m  ..................... 
Ch 1 or ide. .......................... 
Sulfate.. ........................... 
pn................................. 
Fluoride ........................... 
N i  t rate-Ni t r i t e -N i  trogen.. ......... 
Sulf ide ............................ 
Phosphate............. ............. 
Cyanide, Total........... .......... 
Hexavalent Chraniun (Cr+6).. ....... 
Total Dissolved Solids ............. 
Total Suspended Solids............. 
X Solids.... ....................... 

15 mg/l 
39 mg/L 

5.0 u mg/l 

0.005 u mg/l 
10 u mg/l 

180 mg/l 

0.0010 u mg/l 
10 u mg/l 

530 mg/L 

S.0 u mg/L 

0.005 u mg/L 
10 U mg/l 

639 mg/L 



a -  SOLAR PONOS SURFACE UATER SAMPLES 
I NORCAN I C 

DATA SUMMARY REPORT 
~ ¶ ¶ 8 1 E B 1 ¶ E 8 8 8 8 1 1 l l I I B B B ~ E E 5 U ~ B 8 ¶ ¶ E E ¶ ~ ~ ¶ ¶ ¶ ¶ ¶ 8 ~ ~ ¶ ~ ~ ~ ¶ ~ 5 8 ~ ¶ ¶ ¶ ¶ ~ ~ ~ ¶ ¶ ~ ¶ ¶ ¶ ¶ ¶ ~ ¶ B E ~ ~ ~ ~ ~ ~ ¶ ~ ~ ~ ~ ¶ ~ ~ ¶ ¶ ~ ~ ~ ~ ¶ ~ ~ ~ ~ ~ ~ ~ ¶ ~ ~ ~ ~ ¶ ~ ~ ¶ ~ ~ ~ ¶ ~ ~ ~ ~ ~ ~ ~ ~  

RFW Batch I-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 2 

Smple I n f o r m t i o n  

........................................................................................................................... 

RFY Batch ID:  8608-041-028 8608-04 1 - 038 8608-061-063 
C u s t w r  ID: SU21088600 SU23088600 SW24088600 

Matrix: Water Uater Water ........................................................................................................................... 
Inorganics 

C031 as CaCOS.. ................... 
HCOS- as C a m  ..................... 
Chloride.; ......................... 47 
Sulfate...... ...................... 50 
pn................................. 
Fluoride... ........................ 
Ni t ra te -N i t r i t e -N i t r  wen........... 5.0 
Sulfide... ......................... 
Phosphate .......................... 
Cyanide, Total ..................... 0.005 U 
Hexavalent Chraniun (Cr*6) .......... 10 u 
Total Dissolved Solids ............. 420 
Total Suspendd Solids ............. 
X Solids. , . . .  ...................... 

27 mg/l 
50 mg/l  

7.5 mg/l 

0.005 U mg/l 
10 u mg/L 

290 mg/t 

29 mg/l 
44 mg/l 

7.0 mg/l 

0.005 u mg/L 
10 u mg/l 

270 mg/l 

........................................................................................................................... 
Sanple Informstion 

RFY Batch ID: 8608-041-048 8608-029-004 8608-029-010 
C u s t w r  ID:  SUZ5088600 SUA 1 088600 SUA2088600 

Matrix: Uater Uater Water ........................................................................................................................... 
Inorgani cs 

COS= as c a m  ..................... 
~ C o 3 -  as C a m  ..................... 
Chloride.. ......................... 29 
Sulfate.. .......................... 51 
pn................................. 
Fluoride... ........................ 
Wi t ra te -Wi t r i te -Y i t r  wen........... 5.0 u 
Sulfide.... ........................ 
Phosphate .......................... 
Cyanide, Total................... .. 0.005 U 
Hexavalent Chromlw ( C r b ) .  ........ 10 u 
Total Dissolved Solids ............. 260 
Total Suspended Solids ............. 
X Solids ........................... 

82 mg/l 
53 mg/L 

5.0 u mg/l 

0.001 u mg/l 
10 u mg/ l  

534 mg/ l  

156 mg/ l  
212 mg/L 

5.0 U mg/l 

0.0013 mg/l  
10 u w/l  

1070 mg/L 



r - 

0 -  SOLAR PONDS SURFACE UATER SAMPLES 
I NORCAN I C 

DATA SUMMARY REPORT 
8118a..11111...111”.81111=88-1a=8aa~~a=aa==x8=8aaa=a=aaa======a=8=a==a=a=~=a==========a================================~== 

RFU Batch Nubar: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 3 

Sample Information 

........................................................................................................................... 

RFU Batch ID: 8608-029-022 8608-033 - 003 8608- 033- 008 
SUB10a%OO SUB2088600 C U t m r  ID: SUA4088600 

Matrix: Uater Uater water ........................................................................................................................... 
I norgeni cs 

C030 as CaC03 ..................... 
llC03- as C a m  ..................... 
Ch 1 or ide. .......................... 21 mg/\ 
Sulfate.. .......................... 30 mg/ l  
pn................................. 
Fluoride........... ................ 
Nitrate-Nitr i te-Ni t rogen. .......... 5.0 u mg/l 
Sulfide............................ 
phosphate.. ........................ 
Cyanide. Total..................... 0.001 u mg/l 
Hexavalent Chraniun (Cr+6).. ....... 10 u mg/l 
Total Dissolved Solids ............. 279 mg/L 
Total Suspended Solids ............. 
X Solids ........................... 

5.0 u mg/l 

0.005 u mg/l 
10 u mg/L 

230 mg/l 

64 mg/L 
16 mg/l 

5.0 u mg/I 

0.005 u mg/l 
10 u mg/I  

270 mg/I 

.................................................................................................................... 
Senple Informstion 

C03= as C a m  ..................... 
H C a -  as CaC03 ..................... 
Chlor iQ.. ......................... 
Sulfate ............................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fluoride................... ........ 
N i t r a  te-N 1 tr i t o 4  troqan.. ......... 
Sulficb ............................ 
Phosphate...................... .... 
Cyanide, Tot81 ..................... 
Hexavalent C h r d u  (CW~)........ . 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Sol i  ds........................... 

26 m q l  
a mg/l 

13.4 mg/l 

0.025 mg/l 
10 u mg/ l  

220 mg/ l  

5.0 u mg/l 

0.005 u mg/l 
10 u mg/l 

220 mg/ l  

8608-036-040 
SUBS088600 
water 
..................... 

5.0 U mg/L 

0.005 u mg/ l  
10 u mg/I  
28 mg/I 



SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

METALS 

1 JULY 1988 APPENDICES 



List: Customer ID'S: 

RFW Batch ID .................... 
0387-88 1-011 
0387-881-013 
8608-044-022 
8608-024-003 
8608-056-007 
8608-041-027 
8608-041-037 
8608-041-042 
8608-041-047 
8608-029-003 
8608-029-009 
8608-029-02 1 
8608-033-002 

i 8608-033-007 
8608-033-012 
8608-033-017 
8608-036-039 

A1 1 

SW-59-07-21-87 
SW-61-07-22-87 
SW03088600 
SW17 088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



0 -  SOLAR PONDS SURFACE UATER SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
aaa.-===-~-nw---====aaaa8aaaa=a=a==aaaaaaaaanasaaaaaa===8=aaa===a==~aaa==a=========a===:================================= 

RFY Eatch N-r: C l i e n t :  ROCKUELL (RCCKY FLATS) Page: 1 

Sanple Information 
........................................................................................................................... 

Si lver  (A((), 

Arsenic (As), 
Bariun (Ea), 
Eery l l iun  (Ea), 
Calciun (Ca), 
C e C m i r a  (W, 
C o b a l t  (CO). 

Chraniun (Cr), 
Cssiua (Cs), 
Coppar (Cu), 

A l u n i n u n  ( A l l ,  

RFY Eatch I D :  
Custaner IO: 

Matrix: 
Units: 

I.---...-...-.-----. 

total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 

I ron  (Fe), total.............. 
Mercury (no), total.............. 
Potasaiun (I( 1, total... ........... 
M a m s i M  (Mg), total.............. 
Manganase (Hn), total.............. 
M o l ~ ~ H o ~ ,  total.............. 

Nickel ( M i ) ,  total.............. 

L i t h i m  (L i ) ,  t o ta l  .............. 

Sodiua (Ma), t o t a l  .............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), to ta l  .............. 
Seleniun (So), total.............. 
Stront iun ( S r ) ,  total.............. 
Thallium (111, total.............. 
vanadiun (v 1, total.............. 
Z1nc (Zn), total.............. 

0387-881 -01 1 
SU-S9-07-21-87 
Uater 
MG/L ................ 

0387-881-013 
SU-61-07-22-87 
Uater 
MG/L 

8608-044-022 8608-024-003 
su03088600 SU17088600 
Uater Uater 
UG/L M G I L  
..................................... 

0.01 u 0.01 u 0.010 
0.2 u 0.2 u 0.100 

0.002 
0.2 u 0.2 u 0.100 

0.090 
122 30.1 47.5 

0.005 
0.05 u 0.05 u 0.050 
0.01 u 0.01 u 0.010 

0.100 
0.025 U 0.025 U 0.030 

0.1 u 0.18 

24 .4 
0.015 u 

0.01 u 
38.2 
0.06 u 

0.73 

0.05 u 
0.31 

5.0 u 
0.047 
0.04 u 
17.9 
0.04 u 

0.02 u 

0.05 u 
0.05 

o.o?s 
0.0002 
0.100 

6.0 
0.020 
0.300 

23.2 
0.040 
0.010 
0.050 
0.002 
0.360 
0.010 
0.313 
0.300 

0.010 
0.100 
0.001 
0.340 
0.00s 
85.5 
0.00s 
0 . 0 5 0  
0.005 
0.100 
0.020 
0.030 U 

0.0008 
26.4 

24.2 
0.660 
0.100 u 

53.2 
0.040 u 
0.005 u 
0.020 u 
0.0016 

0.760 
0.029 
0 .005  U 
0.090 

Modifiers: U=Analyzed, 'not detected. J=Prcsent below detection 1 i m i t .  BrPresent i n  blank. N,S=Not spiked. %=Percent recovery. 



I ’ .  
... 
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SOLAR PONOS SURFACE UATER SAMPLES 
METALS 

INORGANICS DATA SUWARY REPORT 
l ¶ ¶ l I ¶ I ~ l 8 - 8 8 8 l ~ I I 8 8 ¶ 8 ~ ¶ ¶ 8 ¶ ¶ ¶ ~ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ~ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ~ ¶ ¶ ~ ¶ ¶ l ~ ¶ ~ = ~ = ¶ ¶ ¶ 8 ~ = = = ~ ~ = ¶ = ~ ¶ ~ ~ = ~ = = = ~ ¶ = ~ = = = = = = = ¶ = = = = = = = = = = = ¶ = = = = = = = = = = ¶ =  

RFY Batch N u h r :  C l i e n t :  ROCKYELL (ROCKY FLATS) Page: 2 

Sanple I n t o m t i o n  

........................................................................................................................... 

RFY Batch 1D: 8608-056-007 8608-041 -027 8608-041 -037 8608-041-042 
Custaner IO: sy18088600 su2 1 088600 SU23088600 SU24088600 

Metrix: Uater Yater Uater Uater 
Units: UG/L MG/L M t / L  M W .  ........................................................................................................................... 

Metals 

S i l ver  (Ag), t o t a l  .............. 
Aluninrrm ( A l l ,  t o t a l  .............. 
Arsenic (As), total.............. 

Bery l l iun  (Be), t o t a l  .............. 
Calciun (Ca), t o t a l  .............. 
cadniua (cd), t o t a l  .............. 
Cobalt (EO), total.............. 
Chraniun ( C r ) ,  t o t a l  .............. 
C e s i a  (Cs), total.............. 
Copper (Cu), t o t a l  .............. 
Iron (re), t o t a l  .............. 
Mercury (no), total.............. 
Potassiun (I( 1, total.............. 
L i t h i a  ( L i ) ,  t o t a l  .............. 
Magmiun (Mg), t o t a l  .............. 
Manganese (Mn), total....... ....... 
M O l y b d e n m t P l O ) .  t o t a l  .............. 
Sodiun  ( la) ,  t o t a l  .............. 
Nickel ( N i l ,  t o t a l  .............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), t o ta l  .............. 
Seleniun (Sa), total.............. 
Strontiun (Sr), t o t a l  .............. 
T h a t l i u  U t ) ,  total.............. 
Vanedim ( V  1, total.............. 
Zinc (ZO), t o t a l  .............. 

EW~UU (Ea), total.............. 

0.010 
0.100 
0.002 
0.100 
0.005 

130 
0.005 
0.050 
0.010 
0.100 
0.020 

2.17 
0.0002 

3.1 

29 
0.610 
0.100 

37 
0.040 
0.005 
0.050 
0.002 
0.640 
0.010 
0.050 
0.020 

U 

U 

U 
U 
U 

0.010 
0.100 
0.002 
0.100 
0.lM 
173 

0.005 
0.050 
0.010 
0.100 
0.020 
0.075 
0.0002 
0.100 

2 4 .  
0.060 
0.300 

31.1 
0.040 
0.010 
0.050 
0.002 
0.540 
0.010 
0.050 
0.128 

U 
U 

.0.010 
0.100 
0.002 
0.100 
0.130 
78.8 

0.005 
0.050 
0.010 
0.100 
0.020 
0.600 

0.0002 
0.100 

18.1 
0.020 
0. COO 

235 
0.040 
0.010 
0.050 
0.002 
0.310 
0.010 
0.050 
0.020 

U 
U 

U 
U 
U 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.160 

76 
0.005 u 
0.050 
0.010 u 
0.100 u 
0.020 u 
0.200 

0.0002 u 
0.200 

16 
0.030 
0.500 
32.5 
0.060 u 
0.010 u 
0.050 u 
0.002 u 
0.360 
0.010 u 
0.050 u 
0.027 

Modifiers: U = A ~ l y ~ s d ,  not detected. J=PresMt belw detection l i m i t .  &Present in blank. NS=Not spiked. %=Percent recovery. 



.- SOLAR PONOS SURFACE WATER SAMPLES 
METALS 

INORGANICS DATA M A R Y  REPORT 
= I . P 1 8 3 l l l ~ l l P 1 ~ ¶ ~ = l I . ¶ O = ~ ¶ = = P ¶ = = = ~ ¶ = ¶ ~ ~ = ¶ ¶ = P = = = = = = = = = ¶ E = ¶ ~ = = = ~ = ¶ = = = = ¶ ¶ = = = = ¶ = = = = = = = = = ¶ = = ~ = = = = = = = = = = = = = = = ¶ = = = ¶ ~ = = =  

RFU Batch N d r :  C l i e n t :  ROCKWELL (ROCKY FLATS) Page: 3 

Senple Information 
........................................................................................................................... 

RFU Eatch IO: 8608-041-047 8608-029-003 8608-029-009 8608- 029-021 
SUA4088600 Custaner IO: , SU25088600 SUA1088600 SUA2088600 

Matrix: Uater Uater Water Uater 
Units: MGlL M W L  MG/L M t / L  ........................................................................................................................... 

Metals 

S f lver  (Ag), 
Aluninra, ( A l ) ,  
Arsenic (As), 
E a r i m  (Ea), 
Eery l l iun  (Be), 
Calciun (Ca), 
tacbniun (Cd), 
Cobalt KO), 
Chrarniun (0). 
tesiua (Cs), 
cower  (CUI, 

Iron (Fa), 
Mercury (no), 
Potascliun (K 1, 
Lithium (Li) ,  
Magnesiun (Mg), 
Manganese (m), 
M01yMaorm(wo), 
S o d i u n  (No), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Seleniun (Sa), 
Stronriun ( S r ) ,  
Thal l iun ( T l ) ,  
vanadiun (V ), 

Zinc (Zn), 

total.... .......... 
total.............. 
to ta l .  ............. 
total.............. 
total.... .......... 
total... ........... 
total.............. 
total.............. 
total.............. 
total.. ............ 
total.............. 
total.............. 
total... ........... 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.............. 
total.. ............ 
total.............. 
total... ........... 
total.............. 
total.......... .... 
t o t a l  .............. 
total.. ............ 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.020 

70.1 
0.005 u 
0.070 
0.010 u 
0.100 u 
0.020 u 
0.075 u 

0.0002 u 
0.200 

0.110 
0.160 
0.500 
25.4 

0.040 u 
0.010 u 

0.0050 u 
0.002 u 
0.350 
0.010 u 
0.050 u 
0.6% 

0.010 u 
0.150 
0.002 
0.150 
0.005 u 

26.9 
0.005 u 
0.050 u 
0.009 
0.100 u 
0.020 u 
0.080 

0.0002 u 
36.9 

10.8 
0.010 u 
0.100 u 

104 
0.040 u 
0.005 
0.020 u 
0.002 u 
0.200 
0.010 u 
0.005 u 

4.21 

0.010 u 
0.580 
0.002 
0.170 
0.005 u 

86.1 
0.005 u 
0.050 u 
0.022 
0.100 u 
0.020 u 
0.240 

0.0014 
72.7 

20.3 
0.080 
0.100 u 

193 
0.040 u 
0.005 
0.020 u 
0.002 u 
0.360 
0.015 
0.005 u 

4.2 

0.010 u 
0.100 u 
0.001 u 
0.120 
0.005 u 

16.4 
0.005 u 
0.050 u 
0.010 
0.100 u 
0.020 u 
0.030 U 

0.0002 u 
15.5 

4.55 
0.020 
0.100 u 

0.040 u 
0.008 
0.020 
0.002 u 
0.150 
0.010 u 
0.005 u 
0.040 

14.8 

Modifiers: U=lnrlymd, not detected. J=Present below detection l i m i t .  EoPresent in  blank. NS=Not spiked. %=Percent recovery. 



a -' 

a. 

a 

Metals 

Si lver (Ag), 
Aluninm (At), 
Arsenic (AS), 

Ba r i r r  (Ea), 
Bery l l iun (Be), 
Ca lc im  (Ca), 
Cedmim (Cd), 
Cobalt K O ) ,  

Chraniun (Cr) ,  
Cesim (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (no), 
Potasriun (I( 1, 
Li th iun (Li) ,  
Magnesiua (MI, 
Manganese (Wn), 
M01ybdcnun(M0), 
Sodiun (Ne), 
Nickel (N i ) ,  
Lead (Pb), 
Anti- (Sb), 
Selenim (Sa),  
S t r o n t i r r m  (Sr ) ,  
Thallirra (111, 
v a n d i m  (V ), 

Z i n c  (Zn), 

total .  ............. 
total.............. 
total.. ............ 
total.............. 
total.............. 
total.. ............ 
total.............. 
total........... ... 
total.............. 
total..... ......... 
total.............. 
total.. ............ 
total.............. 
total.............. 
total.............. 
total .  .............. 
total.............. 
total..... ......... 
tota l .  ............. 
total..... ......... 
total.. ............ 
total.. ............ 
total.. ............ 
total.............. 
total.............. 
total.. ............ 
total.............. 

0.010 u 
0.120 
0.002 u 
0.130 
0.005 u 

21.5 
0.005 U 
0.050 U 
0.005 U 
0.100 u 

0.0200 u 
0.140 

0.0002 u 
9.45 

7.4 
0.040 
0.100 u 

16.8 
0.040 u 
0.010 u 
0.020 u 
0.002 u 
0.200 
0.017 
0.005 U 
0.020 

0.010 u 
0.100 u 
0.002 u 
0.130 
0.005 u 
9.510 
0.005 u 
0.050 U 
0.005 u 
0.100 u 
0.140 
0.110 

0.0002 u 
5.51 

7.47 
0.010 u 
0.100 u 

0.040 u 
0.010 u 
0.020 u 
0.002 u 
0.150 
0.015 
0.005 u 
0.110 

49.3 

0.010 u 
0.110 
0.002 u 
0.100 
0.00s u 

17.9 
0.005 U 
0.050 U 
0.005 U 
0.100 u 
0.020 u 
0.150 

0.0002 u 
11 

2.88 
0.010 
0.100 u 
20.9 
0.040 u 
0.010 u 
0.020 u 
0.002 u 
0.090 
0.011 
0.005 U 
0.580 

0.010 u 
0.100 u 
0.002 u 
0.180 
0.005 U 
33.2 

0.005 U 
0.050 U 
0.005 u 
0.100 u 
0.020 u 
0.030 U 

0.0002 u 
9.45 

9.54 
0.070 
0.100 u 
26.4 

0.040 u 
0.010 u 
0.020 u 
0.002 u 
0.310 
0.021 
0.005 U 
0.360 

Modifiers: U=A~lyzad, not detectd.  JaPresent below detection l i m i t .  BaPresent in blank. NS=Not spiked. %=Percent recovery. 



SOLAR PONDS SURFACE WATER SAMPLES 
METALS 

INORCANICS DATA SUMMARY REPORT 
=ta=a=~i-~=a======aa8aaa8==amaaaaaaaaaaaaaaaaaaaaanaaaaa==aa=a~aaaaaaaaaaaaaaaa==aaaa=~a=aaaa=aaaa=a=a~==aaa==a= 

RFY Batch N-r: C l i e n t :  ROCWELL (ROCKY FLATS) Page: 5 

Senple Information 

........................................................................................................................... 

RFY Batch IO: 0600-036-039 
Custaner IO: SYE5088M)O 

Matrix: Water 
Units: MG/L ........................................................................................................................... 

Metals 

S i l ver  (Ag), total..........,... 
A l u n i n u a  ( A l l ,  total.......,. ..... 
Arsenic (As), total.............. 
Eariua (Ea), t o t a l  .............. 
Eery l l iun  (Be), total.............. 
Calciun (Cud, total.............. 
C h i -  (Cd), t o t a l  .............. 
Cobalt (CO), total.............. 
Chraniun (Cr) ,  total...'. .......... 
Caeiun (CS), to ta l .  ............. 
Copper (Cu), total.............. 
Iron (Fe), total.............. 
Mercury (no), t o t a l  .............. 
L l t h i u  ( L i ) ,  t o t a l  .............. 
Magnesirrm (no), total.............. 
Manganese (Mn), total.............. 
I(olybdarrra<l(o), t o t a l  .............. 
Sodim (Ne), t o t a l  .............. 

POtMOiW (K 1, total.............. 

Nickel ( N i ) ,  t o t a l  .............. 
L e d  (Pb), total....... ....... 
Antimony (Sb), t o t a l  .............. 
Selmiua (Se), total.............. 
S t r o n t i r r m  (Sr) ,  total.............. 
Tha l l i r a  Ut) ,  t o t a l  .............. 
V m a d i u n  (V ), t o t a l  .............. 
Zinc (Zn), t o t a l  .............. 

0.010 u 
0.100 u 
0.002 u 
0.220 
0.120 

29.5 
0.00s u 
0.080 
0.015 
0.100 u 
0.020 u 
0.170 

0.0002 u 
0.010 u 

0.10 
0.010 J 
0.100 u 

0.040 u 
0.010 u 
0.010 u 
0.002 u 
0.250 
0.010 u 
0.050 u 
0.005 u 

30.5 

.- 

llodft i w S :  U=AMlyred, not detected. J=Present b e l ~  detection l i m i t .  EnPresent i n  blank. NSaNot spiked. %=Percent recovery. 



APPENDIX C-5 

SEDIMENT ANALYTICAL DATA 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILE ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



I 1 

8608-041-051 
8608-024-025 
8608-024-028 
8608-056-031 
8608-027-001 
8608-027-004 
8608-027-010 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 

51 

28 
31 
01 
04 
10 



.- a, ' 
RFY Batch ID: 8608-041-OS1 8608- 024 - 02s 8608-024-028 
Customer ID: SED0308860 SED0808860 SED0908860 

Matrix: Soil Soi 1 Soi L 
Units: UG/KG UG/KG UG/KG 

Dilution Factor: 1.2 1 1 .................................................................................................... 
Surrogate Recovery 

To 1 uena- dB : 98 x 102 x 98 % 
Eranot luorobenzene: 95% 9 4 %  109 X 

1.2-Dichloroethane-dC: 89 x 102 x 98 x .................................................................................................... 
Ana 1 yt es 

Chloromathsne ...................... 
Erananethana....................... 
Vinyl Chloride ..................... 
Chloroethane....................... 
Methylene Chloride................. 
Acetone............................ 
Carbon Disulfide................ ... 
l,l-Dichloroethene... .............. 
I,l-DichLoraetkane... .............. 
Trans-1,2-Dichloroathme ........... 
Chloroform..................... .... 
1,2-Oichloroetha ne................. 
2-Butanone ......................... 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride............... 
Vinyl Acetate...................... 
Eromodichloromcthane............... 
1,2-DichLoropro pane................ 
Trans-1,3-Dichloropropene .......... 
Trichlyoeth em.................... 
Dibranochloranethene............... 
1,1,2-Trichloroethe ne.............. 
Benzene............................ 
cis- 1,3-Dichloroptopene.. .......... 
Eranoform.......................... 
4-Methyl-2-pent~on. .............. 
2-Hexanone.. ....................... 
Tetrschloroethw.. . . . . . . . . . . . . . . . .  
1,1,2,2-Tetrachlororthane .......... 
Toluene............................ 
Chlorobenzene................ ...... 
Ethylbenzene ....................... 
Styre ne ............................ 
Total xylenes ...................... 

2-Chloroethylviylother. .  .......... 

10 u 
10 u 
10 u 
10 u 
90 
240 

s u  
s u  
s u  
s u  
s u  
s u  
10 u 
s u  
s u  
10 u 
s u  
s u  
s u  
s u  
s u  
s u  
s u  
s u  
10 u 
s u  
10 u 
10 u 
s u  
s u  
s u  
s u  
s u  
s u  
s u  

10 u 
10 u 
10 u 
10 u 
2 J  

s u  
s u  
s u  
s u  
s u  
s u  
10 u 
s u  
s u  
10 u 
s u  
s u  
s u  
s u  
s u  
s u  
s u  
s u  

10 u 
s u  
10 u 
10 u 
s u  
s u  
s u  
5 u  
s u  
s u  
s u  

114 

IO u 
10 u 
10 u 
10 u 

1 . l  

s u  
s u  
s u  
5 u  
s u  
S U  
10 u 
s u  
s u  
10 u 
s u  
s u  
s u  
s u  
s u  
s u  
s u  
s u  
10 u 
S U  
10 u 
10 u 
s u  
s u  
s u  
5 u  
s u  
s u  
s u  

1 LO 

8608-056-031 
SED 1008860 
Soi L 
U W K C  
1.08 

............... 

94 x 
86 x 
68 X 

............... 

'?  u 
1 1  u 
i? U 
1 1  u 
31 
5s 3 
S U  
s u  
s u  
s u  
5 u  
s u  

1 1  v 
S U  

5 i i  

j u  

5 9  

s u  
1 J  
S U  
5 u  
s u  
S U  

1 1  u 
s u  

i 1  U 
1 1  u 
5 u  
5 u  
1 EJ 
s u  
S U  
s u  
s u  

,. 
0 I ci 

Modifiers: U=Analyted, not detected. J=PreSent belou detection Limit. BsPresent in blank. NS=NoC spiked. %=Percent recovery. 



SOLAR POND SEDIMENT SAMPLES 
CC/MS DATA SUIUURY 

Volatile HAZARDOUS SUBSTANCE LIST COMPOUNDS 
:a=aaaa1aaa1aa1aII888aaaaaaaaaa=aaaaaaaaaaa=a=a==aaaaa~aaa~aa==aaa=a=a=aaaaaa==aa==a==a=======a============================ 

RFU Batch N&r: CL ient: ROCKUELL (ROCKY FLATS) ' Page: 2 

Sanele Information 
........................................................................................................................... 

RFY Batch ID: 8606-027-001 
C u s t w r  ID: SED1108860 

Matrix: Soil 
Units: U W K G  

Dilution Factor: 1 

Surrogate Recovery 

Toluene-&: 96 X 
Branofluorobcnzene: 100 X 

8608-027-004 
SED1208860 
Soi 1 
U W K C  
1 .............. 

101 % 
92 X 

8608-027-010 
SED 1308860 
Soi L 
UG/L 
1 

............................ 

94 % 
106 % 

.. 

1,2-Dichloroethene-d&: 92 X 89 x 86% ............................................................................................................ 
Ana L ytes 

Chloranchane ...................... 
Brumnbrthane ....................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Acetone. ........................... 
Carbon Disulfide ................... 
I,l-Oichloroathme... .............. 
1,1-Dichloroetha no... .............. 
Trans-l.2-Dichloroethene.. ......... 
Chlorofo rm......................... 
1,2-0ichLoroethane.. ............... 
2-Butan one......................... 
l,l,l-Trichloroathane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichlormthane. .............. 
1,2-DichLoropropane ..............'.. 
Trans-1,3-Dichloropropcne .......... 
Trichl_oroethene .................... 
Di branochlorwthane.. ............. 
1,1,2-Trichloroetkana .............. 
Bent em............................ 
c is -  1,I-Dich Loropropene.. .......... 
2-Ch loroethylv iy l r ther .  ........... 
Bromoform.......... ................ 
c-Methyl-2-pmtwn.... ........... 
2 . H e x a m . .  ....................... 
Tetrachloroethsne.... .............. 
l,l,2,2-TetrachLorocthena .......... 
Toluenc. ........................... 
C h l o r o h z e  ne...................... 
Ethylknze ne....................... 
Styre ne............................ 
Total Xylenes ...................... 

M@thyleM Chloride................. 

10 u 
10 u 
10 u 
10 u 
2 J  

5 u  
5 u  
5 .u 
5 u  
5 u  
5 u  

5 u  
s u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
1 J  
5 u  
1 J  
5 u  
7 J  

167 

12 

10 u 
10 u 
10 u 
10 u 
5 u  

39 
5 u  
5 J  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
s u  
5 u  
5 u  
C J  
5 u  
5 u  
3 J  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 
4 J  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  

c7 8 
5 u  
5 u  
5 u  
s u  
s u  
s u  
10 u 
s u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
s u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  

...... 

Modifiers: UoAnalyzed, not detected. J=Present below detection Limit. BaPresent ,in blank. NS=Not spiked. :::Percent recovery. 



. -  

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 

SEMI- V 0 L A  T I L ES 



I .  
WESTON ANALYTICS: Semivolatiles May 27, 1988 Page: 1 

List: Customer ID'S: ~ i i  

----------------------------------------------------================== 

8608-041-001 
8608-024-003 
8608-024-004 

8608-027-001 
8608-027-002 
8608-027-004 

8608-056-008 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 



RFU Batch ID: 8608-041-001 
Custciner ID: SED0308860 

Matrix: S o i l  
Units: UWKC 

D i l u t i o n  Factor: 38 ..................................................... 
Surrogate Recovery 

8608-024-003 
SED0808860 
Soi 1 
UWKG 
38 ,.--.--....---.. 

8608-024-006 
SED0908060 
Soi 1 
UWKC 
21 
............. 

8608-056-008 
SEO 7 008860 
Soi t 
UC/KG 
LO 

................... 

.---.---- 
Ana t ytes 

2- f lwrophmol : 24 X 57 % 57 x 27 % 
P h w t - d S :  21 X c6% 64 X 33 T. 

2,4,6-6r3-Phmot: 32 X 6 3 %  7 2 %  36 X 
N i  t r o b e n z w - d 5 :  26 X 24 x L2 % 20 :: 

2-Fluorobiphenyt: 36 X 36 X 72 x 36 % 
p-Terphenyt-dl4: 24 X 26 X L5 y. 36 X 

............................................................................................................ 

Phenol ............................. 
bis(2-Chtoroethyt )Ether  ............ 
2-Chtorophmot ..................... 
1,3-DichLorobenz em................ 
1,4-0ichlorobenzene... ............. 
Benzyl AtCOhOt ..................... 
1,2-Dichtorobcnzene.. .............. 
2-Methyt phmo t ..................... 
bis(2-Ch1oroisopropyt)Ether ........ 
L-Methytphenol. .................... 
N-Nitroso-di-n-propylamine ....... ;. 
Hexachloroethane.... ............... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenot...................... 
2.4-Dimechytphenol ................. 
Benzoic_ Acid ....................... 
2.4-Dichtorophenol.. ............... 
bis(2-Chtoroethoxv)Methane ......... 
1.2,C-Trichlorobwrrene ............. 
Naphthat em........................ 
C-Chloroanitine.. .................. 
Hexachlororbutadi an................ 
6-Ch toro-3-methylphemt.. .......... 
2-Merhytnaphthrleno.. .............. 
Hexachtorecyctepentadiene .......... 
2,4,6-TrichtorophanoL. ............. 
2 .4 ,s - l r i ch to rophmo l  .............. 
2-Chloronaphthatene.. .............. 
2 - N i t r o a n i l i n e  ..................... 
Oimethyt Phthatate. ................ 
Acenaphthylm...  .................. 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

2000 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

2000 
390 

zoo0 
390 
390 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 

1900 
380 
380 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 

1000 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 

1000 u 
210 u 

1000 u 
210 u 
210 u 

coo u 
coo u 
coo u 
coo ,u 
coo u 
coo u 
coo u 
coo u 
600 ?I 
coo u 
coo LI 
LOO ii 
LOO :: 

L30 u 
coo v 

2000 u 
LOO u 
L50 u 
coo u 
LOO u 
LOO u 
coo u 
coo u 
coo u 
coo u 
LOO u 

2000 u 
coo u 

2000 v 
coo L1 

coo 2 

620 'J 

Modi f iers :  U = A ~ l y z d ,  not detected. JoPreSent below de tec t i on  L i m i t .  B=Present in blank. NS=Not spiked. %=Percent recovery. 



0 -  SOLAR POND SEDIMENT SAMPLES 
GC/MS DATA SUMMARY 

Semivo la t i l e  HAZAROWS SUBSTANCE LIST COnPGUNOS 
aaaaaaaaaaaaaaa--s888-aaaaaaaa=annaaaa=aaaa=aa~=aa=aaaaaaaaaaaa===aaaaaa=a*aa=aaaaa=a==aaaaaaaaaaaaaaa--------=---- ---_---- ----119=z=aa 
RFU Batch N-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 2 

Sanple In format ion 

........................................................................................................................... 

RFY Batch I D :  8608-041-001 8608-02C-003 8608-026-004 
Custciner 10: SED0308860 SEO0808860 SED0908860 

Matrix: S o i l  Soi 1 so i  L 
Units: UG/KC UWKC UC/KG 

O i l u t i o n  Factor: 38 38 21 ,-.-.-----....----..----..-.-.-..-----......--..--...------......-.....-......-.--..--.---.-... ........ 
Analytes * 
3-N i t roan i l i nc . .  ................... 
Acenaphthane... .................... 
2.6-Oinitrophenol .................. 
6-Nitrophenol.. .................... 
Dibentofuran.. ..................... 
2.6-Oin i t ro to luene ................. 
2,6-D i ni t roto L uene.. ............... 
Oie thy lph tha la te  ................... 
L-Chlorophmyl-phenylether ......... 
Fluorene ........................... 
C - N i t r o a n i l i n e  ..................... 
C,6-Oinitro-2-mthylphenol ......... 
C - B r ~ a n y l - p h e n y l e t h e r  .......... 
Hrxachlorobenrene. ................. 
PmtaChlOrOpheMl... ............... 
Phenanthrene. ...................... 
Anthracene..... .................... 
d i  -n-Butyl Phthalate.. ............. 
FLuoranthene.....,................. 
Pyrene ............................. 
Butyl Benzyl Phthalate... .......... 
3,3'-0ichlorobenzidine ............. 
Benzo(a)Anthracene................. 
bis(2-Ethy1hexyl)Phthalate ......... 
Chrysef-e ........................... 
d i -n -Oc ty l  Phthalate............... 
Benzo(b)Flwranthenc............... 
Bento(k)Flwranthae... . . . . . . . . . . . .  
Benzo(a)Pyrene. .................... 
I n d w ( l , 2 , 3 - c d ) P y r w  ............. 
Oibenr (a ,h )An th r rcw .  ............. 
Benzo(g,h, i)PeryLm ............... 

N . N i t resod i pheny 1 m'i ne. ............ 

2000 u 
390 u 
2000 u 
2000 u 
390 u 
390 U 
390 U 
390 U 
390 U 
390 U 

2000 u 
2000 u 
1100 B 
390 u 
390 U 
2000 u 
390 U 
390 U 
390 B 
390 u 
390 u 
390 U 
780 u 
390 U 
190 JB 
390 u 
390 u 
390 U 
390 u 
390 u 
390 u 
390 u 
390 u 

1900 u 
380 u 

1900 U 
1900 u 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
1900 U 
1900 U 
300 JB 
380 U 
380 u 
1900 u 
380 u 
80 J 
380 U 
380 u 
380 U 
380 U 
760 U 
380 U 

380 U 
380 U 
380 u 
380 u 
380 u 
380 u 
380 U 
380 u 

in J 

1000 u 
210 u 

1000 u 
1000 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 

1000 u 
1000 u 
2000 B 
210 u 
210 u 
1000 u 
210 u 
210 u 
60 J 

210 u 
210 u 
210 u 
c20 u 
210 u 

210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 

170 J 

3608-056-008 
SED 1008860 
Soi L 
UWKC 
LO 
.............. 

2000 u 
600 u 
2000 u 
2000 u 

LOO u 
LOO u 
:50 u 
LOO u 
LOO u 
LOO u 
2000 u 
2000 u 

LLO B 
LOO u 
LOO u 

2000 u 
LOO u 
LOO u 
2:o ;3 
LOO ?I 

a 0  u 
L30 u 
900 'J 

Lao ?I 
CCO U 

LOO u 
L30 u 
LJO u 
LCO u 
LOO u 
GOO u 
LOO u 
LOO u 

Modif iers: U = A ~ l y z e d ,  not detected. J+Present belou de tec t i on  L i r n i t .  BaPresenr in blank. NS=NOt spiked. ::=Percent recovery. 

I 

I 



a -  
RFY Batch IO: 8608-027-001 8608-027-002 8608-027-004 
C u s t m r  ID: SED1108860 SED1208860 SED1308860 

Matrix: Soi l  Soi 1 Soi 1 
Units:  UG/KC UC/KC UWKC 

Oi Lution Factor: 21 27 46 
I ..................................................................................................................... .--. 

Surrogate Recovery 

2-Fluorophanat: 
Phenol-Q: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 
2-F tuorobiphenyl : 
p-Terphenyt-dl4: 

A M  1 YteS 

Phenol. ............................ 
bis(2-Chloroerhy1)Ethef ............ 
2-Chlorophanot.. ................... 
1 ,3-0 ich lorobenreme.. .............. 
1,C-Oichlorobenr me................ 
BMZyl ALCOkOl. .................... 
1,2-0ichlorobenzane. ............... 
2-Methylphcnol ..................... 
bis(2-Chtoroisopropy1)Ether ........ 
4-Methylphenol.. ................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2,4-0imethylphenal.. ............... 
Benzoic_ Acid ....................... 
bi s( 2 . Ch 1 oroethoxy )Methane. ........ 
2,C-Oichlorophmol ................. 
1 , 2 , ~ - T r i c h l o r ~ z w  ............. 
Naphthalcr#........................ 
4-Chloroaniiin........ ............ 
Hexachlororbutadiw. .............. 
4-Chloro-3-mChylphanol ............ 
2-Methylnaphthaiene. ............... 
Hexachlorocyc 1 opentsdi ene.. ........ 
Z,C,6-Trichlorophenol. ............. 
2,4,5-Trichlorophmol .............. 
2-Chloronaphthatene. ............... 
2-Nitroaniline. .................... 
Dimethyl Phthalate ................. 
AceMphthylm ..................... 

65 % 
52 % 
8 8 %  
57 % 
79% 
56 X 

210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
1000 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
1000 u 
210 u 
1000 u 
210 u 
210 u 

44% 
37 % 
64% 
37 x 
56 X 
so X ...... 

270 

270 
270 
?m 
270 
270 

270 
270 

270 

270 
270 

270 

270 

270 
270 
270 

1 coo 
270 
270 

270 

270 
270 
270 
2 70 
270 
1400 
270 

1 COO 

270 

270 

270 

270 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

... 

28 x 
34 X 
78 x 
24 x 
54 % 
5s % .--.._ 

L60 U 
L60 U 

460 U 
460 U 
460 U 
L60 U 
460 U 
460 U 
460 U 
L60 U 
460 U 
460 U 
460 U 
460 U 
L60 U 
2300 U 

L60 u 
G O  U 
460 U 
L60 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 

2300 U 
460 U 
2300 u 
460 U 
460 U 

460 u 

. . - . - . . 

Modifiers: U = A ~ l y ~ a d ,  not detected. J=Present beiou detection limit. BaPresent in blank. NS=NOt spiked. %Percent recovery. 



a -  SOLAR POND SEDIMENT SAMPLES 
CClMS DATA SUMMARY 

Semivolati le HAZARDWS SUBSTANCE L I S T  CONPOUNOS 
¶¶1¶¶¶¶¶I==81=¶=I1=B===¶¶=¶¶X¶==a==8=~¶¶¶¶¶~8=¶*=¶==¶¶===1¶¶=*=¶¶8=¶=¶~=¶¶X¶¶=¶¶¶¶¶¶==¶¶===¶==¶¶¶========================¶= 

RFU Batch N-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: L 

Samle  Informetion 

........................................................................................................................... 

RFU Batch I D :  8608-027-001 8608-027-002 8608-027-004 
C u s t w r  IO: SED1108864 SED1208860 SED1308860 

Matrix: So i l  Soi 1 Soi 1 
Units: UG/Kt UG/KG UG/KC 

Di lut ion Factor: 21 27 L6 ........................................................................................................................... 
Ana 1 y t  eo 

3-Nitroaniline.... ................. 
Acenapktheno.. ..................... 
2,C-Dinitro@1enol .................. 
4-Nitrophenol ...................... 
Dibmrofuran.. ..................... 
2.4-Dinitrotoluene. ................ 
2.6-Dinitrotoluene.. ............... 
Oiethylphthalate ................... 
4-Chlorophml-phcnylether ......... 
Fluor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4-Ni t roan i l ine  ..................... 
4,6-Dinitro-2-mathylphenol ......... 
N . N i t rosodi phenyl ami ne.. ........... 
4-BraoCrh~ l -phcny le ther  .......... 
Hexechlorobenr em.................. 
Pentachlorophenol .................. 
Phmanthreno.. ..................... 
Anthracene ......................... 
di-n-Butyl  Phthalate............... 
Flwrenthene....................... 
Pyrene.. ........................... 
Butyl Benzyl Phthalate ............. 
3,3' -0 i chloroknr id ine..  ........... 
8enrota)Anthrac me. . . . . . . . . . . . . . . . .  
bis(2-Ethylhexyl )Phthalate.. ....... 
Chryrene.. ......................... 
d i - n - k t y l  Phthalate.. ............. 
Benro(b)Flwrmthm............... 
Bmro(k)FluormChan. .............. 
Benrota)Pyrene................... .. 
Indeno(l,2,3-cd)Pyrw. ............ 
Dibenr(a,h)Anthr Keno... ........... 
Benzo(g,h,i)Peylene............. .. 

1000 
210 

1000 
1000 
210 
210 
210 
210 
210 
210 

1000 
1000 
in 
210 
210 

1000 
210 
210 
40 

210 
210 
210 
420 
210 
40 

210 
210 
210 
210 
210 
210 
210 
210 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

1400 

1 coo 
1 coo 
270 
2 70 
270 
270 

2 70 
1 coo 
1 coo 
240 
270 
270 

1 coo 

270 

270 

270 
270 
50 
so 
50 

270 
540 
270 
160 

270 
270 

270 
270 

270 

270 
270 

270 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
J 
J 
J 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

'2300 U 
L60 U 

2300 U 
2300 U 
460 U 

L60 U 
L60 U 

660 U 
460 U 
L60 U 

2300 u 
2300 u 
370 JE 
460 u 
e60 U 

2300 U 
660 U 
460 U 
90 J 

460 U 
L60 U 

460 U 

460 U 
180 J 

460 U 
L60 U 

460 U 
460 U 
C60 U 
660 U 
L60 U 

460 U 

920 u 

Modifiers: UaAMlyted, not detected. JsPresent k l o u  detection L i m i t .  ~=Preoent in blank. NSWOC spiked. ::=Percent recovery. 

. ,  



a -  

PESTICIDE/PCBs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



a 6 0 8 - 0 4 i - o o i  
8608-024-003 
8608-024-004 
8608-056-008 
8 608  -027-00 1 
8608-027-002 
8608-027-040 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 



RFU Batch ID :  
Cus tmr  10: 

Mat r i x : 
Uni ts :  

Dilution Factor: .................................... 
Surrogate Recovery 

8608-061-001 
SED0308860 
Soi 1 
UG/KG 
.250 

8608-024-005 
SED0808S60 
S o i l  
UG/KG 
. l a 9  .............. 

8608- 056- 008 
SE01008860 
S o i l  
UWKC 
.250 
.............. 

Di -n -k r t y l ch lo renda tc :  30 X npx 64 X 56 X ........................................................................................................................... 
Ana l y r e s  

Alpha-BHC .......................... 
Beta-BHC ........................... 
Delta-BHC .......................... 
G a m a - B H C  (Lindane). ............... 
Heptachlor .......................... 
Aldrin. ............................ 
Heptachlor Epoxide ................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
D i e l d r i n  ........................... 
C,C'-ODE ............................ 
Endrin ............................. 
Endosulfan I I . . . . . . . . . . . . . . . . . . . . . .  
c,c'-oOo... ........................ 
Endosulfan Sulfare................. 
c,4'-DDT.. ......................... 
Methoxychlor ....................... 
Endrin Ketone...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016... .................... 
Aroclor-1221 ....................... 
A r o c l o ~ l 2 3 2  ....................... 
Aroclor-1242 ....................... 
Aroclor-1268 ....................... 
Aroclor-12% ....................... 
ArocLor-1260....... ................ 

Z U  
2 U  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
c u  
c u  
c u  
c u  
c u  
c u  
c u  

20 u 
c u  

20 u 
LO u 
20 u 
20 u 
t o  u 
20 u 
20 u 
eo u 
40 u 

1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 

3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  

15 u 
3 u  

15 u 
30 U 
15 u 
15 u 
15 u 
15 u 
15 u 
SO u 
30 U 

J.5 u 
1.5 u 
1.5 u 
1 . 5  u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 

3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  

15 u 
3 u  

15 u 
30 U 
15 u 
15 u 
15 u 
15 u 
15 u 
30 U 
30 U 

Z U  
2 u  
Z U  
2 u  
2 u  
2 u  
2 u  
2 u  
L U  

L U  
L U  
L U  
L U  
L U  

L U  

20 u 
L U  
20 2 

29 u 
20 u 
20 ?I 
20 u 
20 u 
i o  u 
LO u 

.15 ?I 

Modi f iers :  U=helyred,, n o t  detected. JtPreSent k t o u  de tec t i on  l i m i t .  B=Present i n  blank. NS=NOt  spiked. %=Percent recovery. 



@ -  SOLAR POND SEDIMENT SAMPLES 
PESTICIDES/PCE 

CLP L I S T  
============.===3a1..aaa=a==================================a===a==a=======~=============================================== 

RFU Batch Nunkr: Client: ROCKUELL (ROCKY FLATS) Page: 2 

Sanple Information 
........................................................................................................................... 

RFU Batch ID: 8608-027-001 
Customar ID: SED1108860 

Matrix: Soil 
Units: UG/Kt 

Dilution Factor: .1869 .................................................... 

8608-027-002 
SED 1208860 
Soi 1 
UC/KG 
.1869 ..................... 

Surrogate Recovery 

Di-n-butylchlorendete: 65 'z 6 4 %  100 x ........................................................................................................................... 
Anelytes 

Alpha-BHC .......................... 
Beta-Bnc. . . . . . . . . . . . . . . . . . . . . . .  .... 
Delta-BHC .......................... 
G m - B H C  (Lindane)................ 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan I ....................... 
Dieldrin.. ......................... 
4,4'-ODE... ........................ 
Endrin ............................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
c.c'-aoD ........................... 
Endosulfan Sulfate ................. 
C,L'-ODT. .......................... 
Methoxychlor ....................... 
Endrin Ketone...................... 
Chlordane... ....................... 
Toxaphene .......................... 
Aroclor-1016.. ..................... 
Aroclor-1221 ....................... 
Aroc Lor . 1232.. ..................... 
Aroclor-1242 ....................... 
Aroclor- 1248.. ..................... 
Aroclor-1254... .................... 
Aroclor-1260............ ........... 

- 

1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
3 u  
3 u  
3 u  
3 u  . 
3 u  
3 u  
3 u  
15 u 
3 u  
15 u 
30 U 
15 u 
15 u 
15 u 
15 u 
15 u 
30 U 
30 U 

1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  

1s u 
3 u  

1s u 
30 U 
15 u 
1s ' u 
15 u 
15 u 
15 u 
30 U 
30 U 

1.5 u 
6.4 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
15 u 
3 u  
1s u 
30 u 
1s u 
15 u 
1s u 
15 u 
1s u 
30 u 
30 u 

Modifiers: U=Anatyted, not detected. J-PreSent below detection Limit. BnPresent in btank. NS=Not spiked. :=Percent recovery. 

L 



RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



1000-000-353 
1000-000-359 
1000-000-360 
1000-000-361 
1000-000-362 
1000-000-363 
1000-000-365 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED12088 60 
SED13 088 60 

22542 -7-7 
22509-14-6 
22509-14-7 
22583-6-4 
22510-10-7 
22510-10-8 
22510-10-10 



a -  

Q 

a 

RFU Batch I D :  1000-000-353 1000-000-359 1000-000-360 
Customer I O :  SED0308860 SED0808860 SED090e860 

Matrix: S o i l  Soi 1 Soi 1 
........................................................................................................................... 
Redia Chemistry 

Gross Alpha.. ...................... 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238... ..................... 
Strontiun 89, 90...... ............. 
Plutoniun 239, 260 ................. 
Arnericiun Z k l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 

24 */- 10, pc i /g  
32 */- 6 pc i /g  

0.95 +/-  0.19 pc i /g  
NR 

1.0 */- 0.2 pc i /g  
WR 

1.9 * / -  0.1 pc i /g  
0.62 */- 0.06 pc i /g  

WR 
*/- 0.26 p c i / m l  Triti un ............................ -0.03 

.............................................. 
Sanple lnformatieo 

19 + I -  10 pc i /g  
22 * I -  6 p c i 4  

0.74 e/- 0.27 pc i /g  

0.57 + I -  0.26 p c i 4  

0.13 * I -  0.10 pc i /g  
0.09 +I-  0.10 p c i / g  

0.32 * I -  0.26 p c i m l  

NR 

NR 

WR 

15 + I -  9 pc i /g  
2C * / -  6 p c i l g  

0.87 * / -  0.17 p c i l g  

0.89 * / -  0.17 pc i /g  

0.09 * / -  0.10 pc i /g  
0.16 * I -  0.15 pc i /g  

0.11 * / -  0.25 sci/mt 

NR 

NR 

r(R 

............................................................................ 

RFU Batch IO: 1000-000-361 1000-000-362 1000-000-363 
Customer I D :  SED1008860 SED1 108860 SED1208860 

Matrix: S o i l  Soi 1 Soi I 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta............. ............ 
Uraniun 233, 236 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Stront iun 89, 90 ................... 
Plutoniun 239, 260 ................. 
Americiun 261 ...................... 
Cesiun 137 ......................... 
Triti un............................ 

- 

10 * I -  9 pc i /g  
28 + I -  6 p c i / g  

0.89 * / -  0.20 p c i / g  

0.91 * / -  0.21 pc i /g  

0.01 */- 0.02 pc i /g  
0.00 */- 0.01 p c i / g  

0.16 */- 0.21 pci/ml 

WR 

NR 

WR 

19 +I -  9 p c i l g  
13 + I -  6 pc i /g  

0.29 * I -  0.18 pc i /g  
WR 

0.29 * I -  0.18 pc i /g  

0.02 * I -  0.02 pc i /g  
0.02 * I -  0.02 p c i l g  

0.18 * I -  0.26 pci lml 

NR 

WR 

24 * / -  ? O  ;c1/g 

22 * / -  6  XI/^ 
'3.61 * I -  c.:9 sc:/; 

ria 
0.52 * / -  0.:3 P C l i a  

NR 
0.35 * / -  0.06 CclIg 
0.19 * I -  0.?5 pcr/g 

HR 

9.24 + / -  0.26 Ocilrnl 



0 .- 

SOLAR POND SEDIMENT SAMPLES 
RADIOCHEMISTRY 

DATA S W N Y  REPORT 
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RFU Batch N u ~ h r :  C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 2 

S q l e  I n f o r m t i o n  

........................................................................................................................... 

RFU Batch I D :  1000-000-565 
Cwtaner I D :  SED1308860 

Matr ix :  S o i l  ........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta.. . . . . . . . . . . . . . . . . . . . . . . .  
U r a n i m  233, 231... ................ 
U r e n i m  235 ........................ 
U r a n i m  238 ........................ 
S t r o n t i u n  8 9 ,  90 ................... 
P l u t o n i u n  239,  240 ................. 
A m r i c i u n  Z c l . . . . . . . . . . . . . . . . . . . . . .  
Cesiun 137 ......................... 
Tritiun.... ........................ 

34 * I -  11 
22 * I -  6 

0.93 + I -  0.29 

0.63 + I -  0.25 

0.07 + I -  0.04 
0.03 + I -  0.03 

nu 

n R .  

nu 
-0.01 + I -  0.25 p c i l m l  
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8608-04  1-053 
8608-024-027 
8608-024-030 
8608-056-032 
8608-027-003 
8608-027-006 
8 608 -027 -012 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 



a -  SOLAR POND SEDIMENT SAMPLES 
I NORCAN IC 

DATA SUMMARY REPORT 
= = ~ ~ a a s a a ~ ~ n n ~ o ~ ~ ~ B a B ~ B a o n a a ~ ~ a a n ~ a ~ ~ ~ ~ ~ ~ ~ a a a ~ a ~ a a a ~ a ¶ a a a ~ a ~ ~ a ¶ ~ s ~ ~ a ~ ~ a a ~ a a a ~ a a a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = = = = = = = = = = = = = = = = = = ~ = ~ ~ ~ ~ ~ = = = ~ =  

RFU Batch Nunbar: Client: ROCKYELL (ROCKY FLATS) Page: 1 

Sanple Informtion 
........................................................................................................................... 

RFU Batch IO: 8608-041-053 8608-026-027 8608- 024 - 030 
Custanrr IO: SED0308860 SED0808860 . Si00908860 

Matrix: Uater Soi 1 Soi L ........................................................................................................................... 
Inorgani cs 

C03= as CaCOS ..................... 
HC03- as CaCOS ..................... 
Chloride. .......................... 
Sulfate.. .......................... 
@I................................. 
Fluoride... ........................ 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide. ........................... 
Cyanide. Total..................... 
HexavaLent Chraniun (Cr+6). ........ 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids ........................... 

113.7 mg/kg 

0.005 mg/kg 
NA 
NA 
NA 
88 x 

149 m / k g  

1.0 m g / h  
NA 
HA 
NA 

90.1 x 

NR 
NR 

139 W k g  
209 mg/kg 

78.0 mq/kg 

0 . 2 2  NA U mg/kg 

NA 

NA 

90 % 

........................................................................................................................... 
Senple Information 

8608-027-003 8608-027-006 RFU Batch IO: 8608-056-052 
Customer IO: SED1008860 SED 1 1 08860 SED 1208860 

Matrix: Soil Soi 1 Soi  1 
......................................................................................................................... 
I norgani cs 

CO3a as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate.. .......................... 
pH ................................. 
Fluorido ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Cyanide, Total ..................... 
Hexavalent Chrautua (Cr*6). ........ 
Total oissotved Solids ............. 
Total suspended solids ............. 
X Solids ........................... 

- 

20 U mg/kg 

2.5 U mg/kg 
NA 
NA 
NA 
93 x 

38.1 mg/kg 

0.09 U q / k g  
HA 
NA 
NA 
85 x 

20 U mg/kg 

0.10 NA U mg/kg 

HA 
NA 

58 



SOLAR POND SEDIMENT SAMPLES 
I NORCAN IC 

DATA SUMMARY REPORT 
. 0 . ~ ~ a ~ ~ ~ ~ . ~ . . . . . w . . w . a a a ~ ~ a ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ a n a , ~ ~ ~ ~ ~ a a ~ ~ = ~ 0 ~ a ~ a ~ * a ~ ~ ~ = a ~ a ~ . a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ = = = = = = = = = = = = = = a = = = = = = = = = =  

RFY Batch t4-r: Client: ROCKUELL (ROCKY FLATS) Page: 2 

Swple Information 
........................................................................................................................... 

RFU Batch ID: 6608-027-012 
C u s t w r  ID: SED1308860 

Matrix: Soil ........................................................................................................................... 
Inorganics 

COS. as CaCOS..................... NR 
HCo3- as CaC03 ..................... NR 
Chloride........................... 34 
Sulfate............................ 18 
pn... .............................. 
Fluoride........................... 
Nitrate-Nitrite-Nitrogen.. . 
Sulfide.................... 
Cyanide, Total............. 
Hexavalent Chrmiun (Cr4). 
Total Dissolved Sotids..... 
Total Suspended Solids..... 
% Sotids... . . . . . . . . . . . . . . . .  

....... 20 

....... 0.07 ....... NA 

....... NA 

....... NA 

....... 82 

....... 
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8608-041-052 
8608-024-026 
8608-024-029 
8608-056-032 
8608-027-002 
8608-027-005 
8608-027-011 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 



P 

a -  SOLAR POND SEOIMEWT SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
=aa8naana3a8808a=naansaaa8~anaana~naaaa~aa88aaa8a=a=~8a~n~aa~annannnammn~a~n~aa8~un=a=naaa=aaa=aaaa======a======aa=a~~~=a=a 

RFY Batch N-r: C l i e n t :  ROCMLL (ROCKY FLATS) Page: 1 

Sample Information 

........................................................................................................................... 

RFY Batch IO: 8608-041-052 8608-026-026 8608 - 024-029 8608-056-032 
SED1008860 SED0908860 C u s t m r  IO: SED0308860 SED0808860 

Matrix: S o i l  Soi L Soi 1 Soi L 
Units:  MG/KG MG/KG UG/KG M W K G  ........................................................................................................................... 

Metals 

S i  tver (Ag), t o ta l . .  ............ 
Aluninun ( A l l ,  total.............. 
Arsenic (As), coral.............. 
Bariun (Ea), t o t a l  .............. 
B e r y l l i u n  (Be), coral.............. 
Ca lc iun  (Ca), total.............. 
C a d n i u n  (Cd), total.............. 
Cobalt (Co), total..........,... 
Chromiun ( C r ) ,  t o t a l  .............. 
Cesiun (Cs), t o t a l  .............. 
Coppcr (CUI, t o t d . . . . . . . . . . . . . .  
I r o n  (Fe), t o t a l  .............. 
Mercury (Hg), total.............. 
Potassiun (K 1, total.............. 
L i t h i u n  ( L i ) ,  t o t a l  .............. 
Uagnrniun (Mg), total.............. 
Manganese (Mn), total.............. 
Molybdanun(Mo), total.............. 

Nickel  ( N i ) ,  t o t a l .  ............. 
Lead (Pb), t o t a l  .............. 
Antimony (Sb), coral.............. 
Seleniun (Sa), t o t a l  .............. 
St ron t iun  (Sr);total .............. 
Tha l l iun  ( T l ) ,  total.............. 
Vanadiun (V 1, c o r a l . . . . . . . . . . . . . .  
Zinc - (tn), total.............. 

S o d i u n  (Ne), t o t a l  .............. 

2.2 
9.7 

0.10 
57 

2.3 
71 0 
0.6 U 
8.0 

16 
11 u 
19 

12500 
0.26 
2610 

250 
200 

11 
230 U 

1L 
16 

0.13 
16 

32 
71 

5.7 u 

1.1 u 

1.0 u 
18700 

2.0 
157 
1 .o 

5150 
0.50 u 
7.0 

17 
8.5 
.19 

18600 
0.23 
6610 

3690 
630 

10 u 
269 

13 
13 

0.13 
78 
12 
45 
76 

2.0 u 

0 . 7 9  u 
2600 

1.6 
28 

0.40 u 
1370 
0.60 u 
C.0 
4.8 
8.8 u 
5.6 

6280 
0.11 
1210 

713 
249 
7.9 u 
128 
3.2 
2.5 U 
1.6 U 

0.10 u 
16 
13 
10 
34 

1.1 u 
2950 
0.5 

11 
0.5 u 

3990 
3.5 il 
5 . ;  c 
4.7 

27 U 
0.42 
5280 
0.11 u 

550 

2480 
3 L Q  

11 u 
56 u 

6 . 3  !J 
7.5 
0.5 IJ 

J .% 'J 

:5 

:3 
23 

2.11 1J 

t 



SOLAR POND SEDIMENT SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 
~ ~ ~ ~ a a a a x a x x 1 a a a 8 ~ u ~ ~ 8 a ~ ~ a x a a x 8 a a a x a a a a a 8 a a ~ ~ 8 a a a a 8 a a ~ a a a 8 a a ~ a a a a a a ~ a ~ x ~ ~ ~ 8 ~ ~ ~ ~ a ~ a a a a x ~ a x a a x a ~ ~ ~ a ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

RFU Batch N-r: C l i e n t :  ROCKUELL (ROCKY FLATS) Page: 2 

Sanple Information 

........................................................................................................................... 

RFU Batch ID: 8608-027-002 8608-027-005 8608-027-011 
Customer ID :  SED1108660 SED1208860 SED1308860 

Units: MG/KC MC/KG M W K C  
Matrix: So i l  Soi 1 Soi 1 

........................................................................................................................... 
Metals 

S i l ver  (Ag), t o ta l  .............. 
Aluninun ( A l l ,  total.............. 
Arsenic (As), total.............. 
Bariun (Be), total.............. 
B c r y l l i a  (Be), t o t a l  .............. 
Calciun (Ca), t o ta l  .............. 
Cadniun (Cd), total.............. 
Cobalt (Co), total.............. 
Chromiun ( C r ) ,  total.............. 
Cesiun (Cs), total.............. 
Copper ( C U I ,  total.............. 
Iron (Fa), total.............. 
Mercury (Hg), t o t a l  .............. 
Potassiun ( K  1, total.............. 
L i t h iun  (Li) ,  total.............. 
Magnesia (Mg), t o ta l  .............. 
Manganese (Mn), total.............. 
Molvbdcnm(Mo), total.............. 
S o d i u n  (Na), t o t a l  .............. 
Nickel ( N i l ,  total.............. 
Lead (Pb), total.............. 
Antimony (Sb), total.............. 
Seieniun ($e), total.............. 
Stront iun (Sr), total.............. 
Thal l iun ( T I ) ,  t o t a l  .............. 
Vanadiun ( V  1, total.............. 
Zinc - (Zn), total.............. 

1.2 u 

0.23 u 
20 u 

0.50 u 

15100 

132000 
1 .2 

12 
6.1 

12 u 
13 

5280 
0.72 
5180 

612 
88 

2.2 
670 
34 
4.4 
1.2 u 

0.23 U 
15 

4.1 
15 

660 

1.1 u 
9660 
0.27 u 

119 
0.57 U 

12000 
0.57 U 
8.0 
9.1 

14 u 
17 

12800 
0.20 

42700 

2600 
189 
11 u 

659 
17 
17 

2.3 U 
0.27 U 

86 
8.4 
28 

258 

1.6 
8520 
0.23 

91 
0.39 U 
6930 
0.39 U 

4.6 
7.8 
6.6 U 

10 
14300 
0.02 u 

34 100 

1800 
325 
7.8 U 
324 
9.3 

11 
1.6 

0.22 u 
L8  

8.5 
26 
99 

. ._ .-. . -. 
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APPENDIX D 

HISTORICAL ANALYTICAL DATA 



This appendix contains historical analytical data for the Solar Ponds Area. 

The enclosed data are presented in the following order: 

Appendix D-I: Metals 
207 Solar Ponds 

Appendix D-2: Radiochemistry 
207 Solar Ponds 
774 Pond 
Sump 1 
Sump 2 
Sump 3 
Sump 6 

Appendix D-3: Inorganics 
207 Solar Ponds 
774 Ponds 
Sump 1 
Sump 2 
Sump 3 
Sump 6 
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NARRATIVE 
ROCKY FLATS HISTORICAL DATA BASE 

The Rocky Flats Historical Database has been established using data obtained 

from Rockwell files and binders located a t  Rocky Flats. It includes data on landfill 

sites and solar ponds and covers the period from 1974 to 1986. To prepare for the 

possibility of combining this historical data with current data, the ADMS database 

structure has been used. 

Key elements to the reports generated from this database include sample dates, 

reporting units, and analyte values. These are discussed in the following paragraphs. 

I 
SAMPLE DATES 

When available, exact sample dates provided on analytical reports have been 

used. Monthly grab samples for which only a month and year were indicated have 

been assigned a date of the 15th or 16th of the month. In situations where sample 

dates were not provided on analytical reports but dates could be approximated from 

report dates and report batch numbers, the approximate date was used. Data f o r  

which sample dates could not be approximated have not been included. 

UNITS 
I 

_ _  With the exception of specific concxt iv i ty  which has been reportec i n  

umhos/cm, analytical values have been reported in milligrams per liter (MG/L;PPM). 

Reporting units on phenols and pcb’s are questionable and values included i n  the 

historical appendices for  those substances should not be used for evaluation purposes 



r 

e 

until those have been verified and corrected. In many cases, an attempt was made to 

convert phenol/pcb values to micrograms per liter (UG/L;ppb). 

ANALYTE VALUES 

Values for analytical data reported in scientific notation have been converted 

to standard notation. With the exception of the phenol/pcb values mentioned i n  the 

paragraph on units, all other values have been entered as they appeared on Rockwell 

analytical reports. N o  attempt has been made to adjust values for signficant figures, 

etc. 
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c%LAk FOH) 207C 

nISToRICAl DATA 
ETALS 

WE O A K  

0.26 5 . 3  0.003 1 XI 1 0.66 
J. 2 
G. 3 
0.1 
0.6 
3.1 
(0.1 
0. I 
0.2 
0. I 
0.16 
I). 2 
0. I 
(0.1 
(0.1 
to. 1 
(0.1 
;o. 1 
u. 3 
0. 3 
0.  lr! 
:g. I 
5.1 
6 .  I 
(0.1 
(11. 1 
(0. I 
5 .1  
(in. I 
. - . I  

0.6 1 .7  bG 0.53 1.7 0.1 



afM POND 207c 

HISTOlilCAL DATA 
nETALS I .  

SAtlPLE DATE SILVER M W I M  ARSENIC BORON BARlUn BERYLLIUI CALCIUI CA[wIIwI COBALT CMOnlUI CWPEK IRON MRCURY 
K1L HGlL KIL WIL NlL HGlL mjll HGIL ffi61L NilL %/L m:L Nll 

06/25/95 
irO/11/55 

(0.1 
0.6 



jolAR POH, 107C 

HISTOlilCAL DAlA 
%TMS 

VWDIM ZINC W L E  DATE F'OTASSIM LITHIUl  MMSE lloLY8DENun SCNIM NICKEL PHOsPHofiOUS LEAD ANTImy(V SILICON TIN 
ffi1L ffi1L &lL  f f i lL  %lL &/L f f i IL  f f i  IL f f i lL  f f i lL  f f i lL  i%lL mil 

05/15/76 31ooo 75 0.21 2.6 45500 2.6 
05/15/75 
12/15/75 
i16 I151 75 

~X115177 
0E/15/77 
11115177 
1'1115177 
01/15/78 
@2/15/7i 
03115;79 
&/15/7t  
051 15!?8 
i16115;7! 
J7: 151 7% 
05115I7i 
Jel lbI75 
i)c/15/7i 
IOl15172 
1111::71 
11:15/73 
01/15/7' 
.:llll@/79 
03115'7Q 
cw/151?1 
I&'?i/?l 
lJli)71!1 
l?!Gt/i: 
03/25/45 

05/15/70 

bo[! 6.2 3.1 ( 5  L7.7 0.12 



w c U 0 



SWLE DATE 

Fwe No. 1 
061'57/31 

(1 3 (1 0.2 9i1 (?5 (1 1 1 211Olj 
0.15 16.3 110 1 0.3 0.23 0.8 12 0.13 2.9 (0.05 10300 

G .  1 
d. 2 
(0.1 
3.1 
(G. 1 
(0.1 
(0.1 
o. 2 
(0.1 
0.1 
(0.1 
0.1 
(0.1 
( 0 .  I 
( G .  1 
(0.1 
(0.1 

1 
;o. 1 
.o. 1 
iil. 1 
I!. I 
a. I 
. .  
'1. ! 



P s a  N@. 1 
llQla:?e 

50UR POM, 207A 

HISTOKICAL DATA 
METAL5 

ANTIWV SILICON TIN VANADIUl ZINC 
MGIL ffilL KlL K/L KlL K/L ffiIL f f i l L  f f i lL  f f i l L  ffilL ffi1L nG/L 

S W L E  DATE LITHIM W S I U I  M)(I;ANESE )(oLYW€Nu)I SWIM NICKEL PHOjr̂ HoHWS LEAD 

1 



e -  



5 

/ I - ;  



e '- 
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S W L I  DATE ALPM 1RIlIUl UFtANIUn 235 
PCl/L ERROR Kill EfiOR 

7bOOO 0.16 
0.3 

13700 

%Afi iimD 207C 
FiADIOCHEHISlliY 
HISTORICAL DAlA 

URANIUI 236 URANIUl 236 
PCllL ERROR PCI/L ERA% 

PLUTMIM '139 
PCIlL mOR 

1560 
332 

27 
65 
20 
560 
6.5 
(10 DlHlL 
9.9 
?I 
5.2  
27 
34 
3 
3 
5. i 
5.0 

.- 
L? 

(13 
.'1 
It 
11 

SlliONlIUn QG AWilCIW 261 1. UFiANIUH 
PCllL E M  FCllL EMOR PCllL EFilioli 

2 
59 1 

(3  
6 
5 
32 
27 
12 
h 

16 
6.0 
6 . 1  
b.: .  
:3 
( 3  
(3  
6 . 2  0.16 
( 3  
( 3  

3.G 
i 3  

3.9 

3 



SAMRE DATE ALPHA B E T A  TRITIlYl 
PCIk EWOR PCIlL EiiROR KIIL EMDh I 

m 2W 6600 
llW 3500 9300 
1239 523 694 

567 127 lob2 
66M 1100 1600 

3iMJ 

7iOO 6100 

ml 3190 

I &  I+ 

1 E  It c1 

joLAR m a17c 
RADlOCHEHISIRY 
HISTORICAL DATA 

MANIWI 235 MANIUI 236 NANNIlYl 238 PLUTONIM 239 
Pclll moR PCIIL EimI PCIk ECROR PCIlL ERROR 

69 
230 
(290 

?30 
610 

1 bo 

I20 

100 

99 

MO 
106 
32 
6lii 
I X  

I5 
19 
17 

bo 3600 
IOW 51@ 

5@J 22 

300 3.1 

300 26 

50 0 

b9 
6x1 5 
cw 0 
6W 17 
!00 !I 

,3M 
?7G 

7 

0.7 

6 

110 

lljh 
3 

2c 
I2 

b 

STRONIIUI 90 AMRICIM 261 T. URANIM 
PCI/L ERROR FCI l l  

61 
66 
51 

620 
170 

3.1  

211 
17 
7 

56 
62 

110 

i30 
310 

26 

25 

7 

30 

67 
25 
7 
35 
:6 

50 



Page Nc.. 3 
MI27/3@ 

MIA lRlllUI 

00127/ti 
W/26/?2 
10107182 
11 /22/6I 
1211lb;32 
01/?61tS 
021?!/U 
031Nl83 
Ob127123 
07/23/53 
iuI22126 
06/0f/b6 
0911313 
1?/@5/56 

WI25:kS 
39/11/!5 

i13 I 2 5 I as 

EM P C I I l  EFiROfi KIll 

2268 
90s 

6lm 990 

I9 030 
2 2 2  
575 
1117 
?OL? 
1+65 

170 hM1 
250 66ffi 
127 12M 
7.i 1Ia 
3w 0 
?N 
llrM 7?0 

b?37 

ERkOR 

738 
Qod 
600 
931 
680 
70i 
053 
627 
$& 

676 
17G 
6o[i 
6M 
600 
u 

90 

NAR WH) 207C 
RADIOCHEHISlR\ 
HISTORICAL DATA 

URANllUl 235 URANIUI 236 URANIUI 233 RUlONIUn 239 STRoNllVn 90 MfRICIUI 261 1. URANlwl 
Kl/L ERCOR PCIlC ERROR PCl/L ERROR KIIL rn PClIL ERRM PClk ERR% FCIIL ERRM 

37 66 

13.2 26.5 

h9 
30 19 
1 3  $0 
460 130 
21 3; 

1600 Mo 

60 120 1100 703 

13.1 76.1 25.2 t3.3 



W L E  DATE 

ljp/l5:7il 
05/15/76 
12/15/76 
&/15/75 
12115/?5 
06/15/76 
06/15/76. 
l)i;15/77 
03115:77 
Oi115/73  
02/15/79 

1 1 I97 I$ 

li:O!:Sd 

UkANIM ?35 
PCIlL ERKOli 

0 .12  
IC. 1 
b. I 

0.W 
0.19 
0. o(, 

230 

3% 
b 70 

URANIUI 236 UKANIUI ?a 
PCIlL ERKa FCIlL E&% 

2.9 
?o 
2? 
26 
22 
>I 
11 
15 
15 
j6w 

19f1 
116 

6 

bL 

I! I !  



a -  

\ "  

W 

5 



SWLE DAlE ALPHA E T A  TRITIM UriANIUn 235 URANIM 236 WANIM ?3! PLUTONluIl 239 SlirCWTIlM 90 MEICIM 241 T. UiiANIM C W W  X k  
iCI/L €%OR F C I k  EBROA PCII'L EEL% PCllL ESRM P C l l L  ERRM FCIlL ERfiOli iCI/L ERROR PCI/L EFitOR P C I / L  €Eli& FCI:L EGRCdl FCI /L  E i F l j h  



a-  

w c U .a 

w 2 







774 POND 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



S W L E  DATE ALPHA 
F C I / L  Earn 

B E T A  
PCII'L EiiROli 

77b FOND 
CADIOCHEHISTHY 

HISTORICAL DATA 

T R I T I M  STRONTILUI 90 PLUlONllDl ?3F M R I C I M  261 
P C I I L  ECOA K I / L  EiiFicW1 F C I / L  ERR08 PCI;L ERiiOR 



e -  

s 
3 

e c w 

-l 

u h 

Lo -- I 



fas K). 3 
ilb/27/!9 

IWLE DATE KPHA 
f C I / L  EilROI; 

3L. 
7 
3L 
?5 

Li' 

16 
15 
1B 
25 
?5 
26 
21 
3E 
21 

r. - 

-IT. 

b 
35 

36 

31 
31 
3G 
7 

-. 
* -  
J J  

;E 

?... .- 
I 1  
31 

1:  
5 

L -, 

NRICIUH 211 TAITIUH ' SlRfflTIUl 90 PlUToNIUH ?39 
PCI/L ECROR KIlL ERROR fCI/L ERKM PcIll EliKOR 



776 FIND 
RADIOU1EfllSTiii 

HISTORICAL OAlA 

SAWLE DATE ALfM 
F C I l L  ERfiOR 

23 
30 
25 
Ib 
!(i 

l i  
33 
15 
3 
:7 
25 
:7 
2: 
19 
76 

bb 
',', 
1: 
27 
I3 
?I  
1 7  
!! 
!i 
9 

IS 
23 
?u 
IO 

.. 

2 

T R I l I V l  STRONlIUn 90 P L U T W I W I  539 U l E C I ( I l M  261 
FCI:L ERROR fC1lL EiiROR K I I L  ERROR FCI/L ERli(WI 



776 PW 
RADILCHEW ST6Y 

HlSlMlCAL GAlA 

5AtPLE DATE ALPHA 
PCI/L EiiLOli 

ETA 
FCI/L EKfiCh 

WRICIW 241 
KI/L EMOR FCIlL EKOR PCIlL E R f i l  PCIlL ERROR 

TRIIIU! SlRQNTlW W PLUlONIM 239 



I 

S W L E  DAlE ALW 
PCl lL  ERR% 

B E T A  
PCl lL  ERliilli 

, 

lhlllun SIR!INlIM 90 PLUlONIM 239 MKICIM 161 
P C I l L  ERE@ ' PCIIL ERROR PCI lL  EhhOR PCI lL  ERhOk 

1 I755 
6029 
? lo6 

720 
79'1 
e55 

I 



Paw No. 7 
06/2715L 

5AWLE DAlE AlmA 
KIlL ERR@ 

33 
37 
19 

25 
17 

TliIiIlm STRONTIM 90 PLUTO)(IM 235 MEICIWI 261 
FCllL ERROR KIlL ERROR FCIlL ERROII . XIlL GROR 



776 POND 
RADIOCHEHISTRY 
HISTOAICAL MIA 

SAW'LE DATE ALW 
PCIlL EM6 

EEIA 
FCI/L ERKOR PC I IL 

7057 
10626 
7 x 5  
7136 
6b36 

a366 
11176 
109% 
K!b9 
0569 
q7b5 
3608 
e212 
Mi95 
51 75 
2622 
6597 
!?Ci 
7b79 
9c; 5 
9117 
3vs4 

3079 
-65 
IO!;b 
11)0!1 
.,.7 

.h. 
~. i' 

-. d.  

.. 
.. 

13'3 



S M L E  OAlE ALPHA 
iCIIL EREOR PCIll 

02a 
2590 
3233 
2566 
3272 
4279 
6672 
6976 
b?% 
64% 

39i6 
2538 
371U 
1812 
2956 
1652 

27b9 
2010 
??6b 
2532 
li%I 
i!f? 
E1bJ 
oi l5  
366: 
' 5 2 5  
C5b0 

35UL 

L I!.P 
3rt i  I 

-_ 

776 POND 
hADlmnlSlRY 

HIjlOGICAL D A l A  

TRllIUl S T ~ T I l R  90 PLUloNIwl 239 IVZRICIM 261 
EKGM PCUL EGGOR PCl/L ERROFi PCI/L EhGM 

610 
561 
605  
573 
655 
517 
6c12 
599 
609 
617 
606 
063 
566 
513 
632 
52 
019 
511 
59 I 
CG2 
7rrb 
Mi 

70: 
5?9 
5e i 
;I]: 

ZI- 
5665 
b?! 

?I?  



SAWLE DATE 8 E I A  
FCIIL ERROR 

PLUIWIM 235 MEkICI lR 2b1 
FCIlL EKilOh 

TKlilUl STRoNlIVl 90 
E L O R  PCIlL EtiEOA PCIlL ERRN 

691 
7&1 
591 
646 
707 
606 
6005 
ble 
660 
5? 5 
bb3 
627 
736 
553 

625 
CEO 

510 
?M 
159 
635 
%bb 
Sc I 
59! 
563 

351 
. l i  
ft?!. --. 
? > I  

r ,  .'i v -. :,1 



77h iON0 
CADIOCHE~ISTRY 

HISTORICAL DATA 

SAWLE DATE ALPHA 
PCI lL  ERRS 

BE TA 
PCIlL ERROR 

TRllIM STPO(T1M 9c -  PIUTONIM 239 MRICIM 241 . FCI /L  ERR% KI/L ERROR PCl lL  ERRM PCI/L ERCOI; 

I9 19 
15 I6 

6 ?t 
21 27 

3360 1W 
SKI 1500 38 20 

15 21 

3 G 
70 36 

51 31 
li 26 
2! 30 
I! 11 

36% 530 



SUMP 1 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPEND ICES 



SWLE DAIE TRITIUl STRONTIUH 9rl PLUTOHIM 239 AIIERICIM ? b l  
EMOR PCI lL  ERROR FCI/L ERROR PCL'L EBhOR 

1621 
1155 
931 
2b27 
2r95 
963 
935 
3222 
176t 
1b65 
lObb 
$92 
1109 
3oir) 

905 
935 



S M I E  DATE ALPHA 
KI/L ERROR 

BETA 
PCI/l EM 

SUNPI 
RADIOCHEtIISTRY 
HISTOAICAL DATA 

TRITlVl STRoNlIUI 90 RUTOHIUI 239 MRICIUI 261 
PCIlL 

b l l l 2  
67309 
52397 
51105 
5651b 
N669 
53565 
5 x 2 5  
5239L 
66539 
2QM' 
,57537 
bbh96 

5e75b 
(7695 
QC9b.3 
729bCl 
7?m6 

PCIlL ERROR PCI/L ERROR ERROR RIlL WiDR 

1120 
MI 
1265 
12b2 
1332 
1 U07 
13?t 
IF15 
1261 
1b52 
960 
773 
1662 
?71 
1199 
1675 
1LW 
2216 



W L E  DATE ALPHA 
?CI/L ERROR 

KTA 
F C l l L  ERROR 

jwlpl 
RADIOCHnISTRv 

HISTORICAL MIA 

TRIIIUI STRWTIUI 90 RUTONlUn 239 M E R I C I W  261 
F C l l L  ERROR P C I l L  ERN3 PCIlL EROR KllL mok 



M E  DATE 

1 I / I  1/76 
11/19/76 
11 121 ;76 
12/02/76 
12/09/76 
12/16/76 
12/22/16 
12/29/76 
01/061!77 
01/13/77 

92/03/77 
02110177 
02/27/77 
03/03:?7 
iUI 10177 
031 17/77 
03/26/17 
Ila/[17;77 
1x1 I6 177 
06/21 I77 
U/28/77 
05/05/77 
05/1!/77 
O!ll'r/77 
11512hI77 
ot10;:?7 
1 / 0 9 / 7 7  
C6/16/77 
k!?5/77 

oi/rn/77 

ALPHA 
PCIlL EllRoR 

BElA 
PCllL m 

W W I  
RADIOCHEfllSTRY , 

HISTORICAL DATA 

TRITlUn STRONTlul 90 RUiONIUl 259 A%RICIUM 241 
PCllL moR PCllL ERROR PCIIL ERROR PCIlL ERROR 



Page b. 5 
IM1271!! 

w1 
RADIOCHNISTRY 

HISTORICAL DATA 

W E  DATE 

&IN177 
I37107177 
07/1b/l7 
07121177 
07/21/77 
02/06t'77 
0?111/77 
13a118177 
a125177 
ir)/01/77 
~ 1 0 3 1 7 7  
09/15/77 

' C91'22177 
W:i?l:7 
021i717t 
051ot17e 
05:1117t 
~ 1 1 8 1 7 8  
05/3 /71  
05/01 / 73 
Od63/7! 
d6li?/7i 
06:2(r:7: 
ut1191 79 
OL/?6/74 
~351133179 
Of/ 101 79 

0511ii/19 
US121 /74 
05!31/79 

ALPHA 
PCIlL ERROR 

1 

M E R I C I M  241 
PCIlL EfiROA PCIlL EFiROli K I / L  ERROR PCIlL EARN 

TAITIWI SlROHTIUl 90 RUTfflIUn ?39 

17i35 lE59 
57 
250 
5% 
XI 
:9 
(4 

1600 
llocl 
15 
jil 

.i 3 
219 
?! 
b l  
1 7? 

?5k7 31; 
79! 1 519 
ja51 5bb 

a c t  531 
7030 !3! 
@:DE 76 1 
t.,i 39 703 



ALPHA 
PCIlL 

5t 
60 
M 
73 
359 
'22 
15 
39 
71 
b 
h? 
QJ 
7G 
$3 
155 
57 
35 
1: 
h? 
531 
l?! 

151 
116 
360 
771 
90: 

j 55 
MI3 
1uo 

?a 

BtTA 
ERROli 

95 
bo 
50 
I t3  
56 
$35 
91 
i5 
93 
i6 
319 
!bt 
31b 
!ic 

W' 
3 U  

PcIll 

61 
119 
58 
( 5  
6! 
73 
l b  

16 
n 
29 
32 
s 
40 
162 

66 
75 
120 

1% 
1 be 

161 
I16 
1932 

2heQ 
21:'" 
3;JO 

5795 

sa 

M 

.* . 

ERROR P c l l l  

2@i 
1% 
156 
I@ 
182 
1 70 
211 
190 
1% 
139 
6 3 2  
537 
552 
hb ! 
5% 
ra i  

71 61 
bo59 
6859 
2792 
5592 
6813 
32'25 
3697 
3969 
6 lo? 
6115 
3661 
m 2  
2509 
20% 
6681 
6W 
(883 
3115 
32% 
61 6O 
!d10 
LB? 
52 70 
lSi57 
15679 
I i 7 3  
-232; 

:ril?l 
w v e  

.. 

W l  
RADIOCHEHISTRY 

HISTORICAL D A l A  

TriIlIvl STRONTIM 90 RUlONIvl 239 MRICIUI 2bl 
ERROR PCIk ERROR PCl lC ERROF( PCIlL ERROR 

ab2 
569 
654 
606 
w 
658 
595 
537 
637 
698 
669 
379 
535 
%b 

666 
2 3  
630 
531 
559 
OJ6 
631 

571 
515 
117 
531 
OK 
017 
695 

lObi  

P 79 



SAMPLE DATE 
P c I l L  

1122 
1679 
1% 
1626 
23% 
2166 
14'4 
1656 
151 
1221 
737 
X86 
6 52 
2363 
1696 
I?M 
1665 
6662 
1535 
!5:? 
1 b6: 
lb26 

ALPHA 
ERliOR 

391 
bo9 

7% 
7@9 
936 
775 
915 
756 
327 
555 
A00 
1311 
6'17 

9i 6 
616 
777 
751 
2461 

I l l ?  
?32 
722 

b6@ 

i C I / L  

2541 
373 
2 9 3  
3197 
3236 
3295 
3115 
6339 
641 
463 
I754 
761 
2186 

M35 
2552 
?203 
1096 
Iclll 
J356 
h!%J 
!255 

2370 

ERROR PC I IL 

5b6 2 3 ~ 3  
287 ?7695 
653 25% 
1315 25067 
1262 25527 
1363 . 24 703 
1309 25363 
1501 25191 
810 66E6 
532 5539 
961 5868 
289 11310 
9P2 16116 
1168 2?511 
Ilbh 
1052 21PU 
11% 223h3 
753 22?6b 
75; 2g275 
l??b !so47 
I nib 3?toj 
1:7i !lib? 

3Wi~l 

W1 
RADIOCHEllISlRV 
HISTORICAL MIA 

MCICIUl 261 
ElROR P c I l L  ERROR i C l / L  ERROE PCl/L ERROR 

lhilIUl SlGUNTlUl 90 RUlONIUl 239 

82& 
995 
?26 
913 
673 
773 
660 
933 
486 
6 53 
693 
600 
5% 
692 

271 
7W 
671 
637 

775 
INb 
IC77 

270 -. - 



W I  
KAOIOCHEflISTliY 
HISTORICAL O A l A  

S r n E  DATE ALPHA 
PCllL ERROR 

I 

TRITIM STRONTIW W PLUTONIM 239 M E R I C I l M  261 
PCIlL mOR PCllL ERROR FCI/L m% PcIlL flirt& 

27170 E52 
ma 701 
17907 1030 
11452 613 
16705 bbL 
25249 376 



a -  

SUMP 2 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 





W L E  DATE 

08/07/75 
08116175 

.08/?1/75 
03/28/75 
09/06/75 
u9/11/75 
@9/15/75 
09/25/75 
10102175 
10/09/75 
10/16/75 
10/23/75 
10/3i)/75 
11/06/75 
11/13/75 
11/?1/75 
12/06 I75 
12/11/75 
1211 i:75 
1?/!6/75 
011'Gt/7@ 
0llYS17b 
01 1 3 / 7 6  

G:lir5/7t. 

Oil 19/76 
g?/20/70 
03/06/7., 
51/11/76 

01 /?9/76 

02/12/76 

ALW 
P C I l L  ERROR 

B E I A  
P c l l l  ElwoR 

w w ?  
FtADlCCHHlSlRY 

HISTORICAL DATA 

P c l l L  
T R I I l W I  STRONTIIPI 90 PLUTONlUl 239 AMERICIUI I61 

63377 
2666 1 
66635 
67757 

67bW 
50151 
67567 
66983 
53312 
63451 
69677 
b1071 
41660 

36991 
39362 
3 2 2 9  
357!9 
35235 
13194 

68530 

ERROR P C I l L  ERROR P c l l L  ERWR K I I L  ERRUR 

1201 
wo 
1134 
556 
1226 
1175 
1212 
1626 
1171 
1763 
1126 
1?15 
1139 
501 
1662 
625 
059 
1033 
1026 
1320 



WLE DATE ALPHA 
P C I / L  ERRaA 

150 
120 
b9 
180 
67 
540 
MI3 
L20 
310 
670 
310 
240 
1 'Lei, 

1W 
Y9b 
1W 
5?id) 

220 
1400 
1 licl 
16W 
1500 
h 
1% 
1m 
loia 
1 004 
1lM 
I Mil 
i bilCl 

BETA 
F C I / l  ERfiW 

N E R I C I M  ?&1 
P C I l l  ERKN P C l / L  ERROR P C I I L  ERKOR PCI!l EiiROR 

T R l l I U !  S T R W I I U I  90 P l U T o N I l ! ~ 2 3 9  



S M L E  DATE 

10/28/76 
I l/N/ 76 
I 1  111176 
ll:l8/76 
I1 126176 
12/02/76 
12/09/76 
li/lb/76 
12/22/76 
12/29/76 
011'M/77 
51/13/77 
011'?0/77 
01/27/77 
01 103 1'77 
02/10/77 
03/U/77 
03/10177 
031'17:T 
03/2t/77 
1)3/31/77 
4/07/77 
01 /I 6 /?7 
&121117 
0&/?!/77 
i15/05/77 

05119/77 

06/02/77 

Of-I 1227 

05/26/77 

ALPHA 
PCl/L E R N I I  

BETA 
PCI lL ERROR 

TRlTIUl STRONTIM W PLUT(IH1IyI 239 AIYRlCIM X I  
PCllL EhROR PCL'L ERROR PCllL ERROF RI/L ERROli 

I 



Fape No. 5 
rJb:i7/fJE 

W L E  DATE 

061rI9177 
06/16/77 
Ob/23/77 
Ob/30177 
07/07/77 
i1711kI77 
07/21/77 
07/28/77 
oL10&/77 
@111/77 
081 1 El77 
u8/25/77 
09/01/77 
69/08/77 
09115:77 
b /22/77  
rn/291?7 

10127177 
11:~13171 
I I  110/77 
11/171?7 
12/01 177 
l?lOt/77 
12/15/77 
1?;2?/7? 
12/29:77 
01 / W 7 3  
01 112171 
i ) 3 / I+ :7e  

ioirnm 

KPW 
PCllL EWlOR 

BETA 
PCllL ERROR 

1 lffi 
1300 
990 

13@ 
1 IOU 
760 
1110 
2600 
m 
26OcI 
1800 
21oG 
19oi) 
17OU 
13w 
1 ?IN 
21lM 
1700 
1wO 
1 Lo(I 
1200 
1 601. 
I ew 
12Ou 
2d@ 
6!0 
b30 

b10 
I!O 

2100 

wz 
RADIOCHEHISTRY 

HIST&ICU DATA 

TRITIM STCoNTIul 90 PlUloNlul 239 MRIClUl 261 
PCllL ERAOR PCIIL E r n  PCI/L ECRW PCllL EREffi 



w2 
RADIOCHHISTRY 

HISTNICAL DATA 

EElA  TRITIWl STRfflTIM 90 FLUTONIM ?39 AnE61CIM 261 
PCI/L ERROR PCI/L ECRUK PCl/L ERAOF( KI/L ERROR KI/L ERCOli 



Feat b. 7 
06/27/88 

jAmE (MIE 

10/12176 
10119/78 
10/?6/78 
11102178 
11109:73 
1Il1bl7e 
11130/7i 
1?/11/78 
li121/7? 
01 Io6 179 
01 I I 1  /?9 
01 118/79 
01/?5;79 
132101179 
02/06/79 
0?115179 
022217C 
a3/01179 
03/05/79 
0311 5/79 
U122/7~ 
53/29/79 
U/0?/79 
&/19/79 
0&/26/79 
WOW$ 
0511Gi7C 
d51 I I /  79 
05;?1;7C 
05131/7~ 

W ?  
RADIOCHHISTRY 
HISTORICAL DATA 

TRlllUn SlRONlIUl 90 RUlONICPl 239 MRICIUn 261 
PCIlL ERROR PCllL ERROR PCllL ERROR PCIlL ERFiOR 

3?1&5 1113 
25860 965 
27210 1151 

I 



W L E  DATE 

06 107 I79 

06121:79 
i~12a179 
07105179 
0711?/79 
07119:79 

051172179 

u123179 
iJdI30t79 
U010blA 
09/13/79 
09/?0/79 
i13/27/79 
lO/ll170 
10lldl79 
10/?5:79 
111138179 
11115179 
11 /29:79 
12/0b/70 
1!113/79 
121'2017V 
OlIQ?,I3tI 
oI:1olEd 
01117lSiJ 

~1131130 

&/I h /  79 

07/26/79 

@/16/79 

01/3/5rJ 

KPHA 
FCllL Em@ 

332 
264 
L91 
9(2 
509 
1600 
732 
!9? 
b17 . 
729 
I9 
219 
MI 
731 
7@ 

31 
167 
?hi@ 
6L 1 
683 

2bil 

?I 
iN@ 
950 
2 
1600 
3;ki 
609 

1 sIm 

81 TA 
FCllL EiiROR 

24m 
zoo0 
2w 
2h00 
3300 
2?w 
3600 
34M 
3400 
lpoo 
13M 
3iw 
?W 
hlW 
36M 

juo? 
RADIOUIEHISIRY 
HISTORICAL DATA 

T R I T I l M  SlRfflllU'l 90 PLUlffllUn 239 MRICIUI 241 
PCllL ERROR PCllL ERROR PCllL ERROR PCIlL EirROR 

28375 llhb 
232?7 iu1 
2610! 1196 
30339 I127 
33961 9oh 
3125'3 11% 
35418 1Wi 
34166 987 
36116 1264 

35368 b35 
6lMM 1x1 
37661 99G 
39004 1?1h 



AWA 
PCIlL 

991 
1500 

3om 
1biM 
I loo 
15ocI 
23m 
5% 
AI? 
$55 
252 
163il 
536 
526 
1220 
955 
1363 
22% 
2957 
1167 
3Ola 
2301 
1172 
2303 
13% 
3791 
363b 
?77h 
?o?b 

e57 

ERROll 

1200 
?09 
361 
3 3  
165 
9117 
1E8 
318 
522 
b9 
Lh5 
RQ? 

15(iir 
69b 
1CN 
531 
6@ 

013 
h& 7 
125' 
1 166 
1 w3 
? l b  

(5  
1500 
209 
n00 
1200 
256 
1 1u 
1096 3bR 
922 301 
5% 262 
625 257 
i b l  225 
297 216 
566 2% 
M? 2% 
919 312 
739 276 
1155 3% 
1666 140 
1667 633 
1352 37tJ 
1700 6bU 
I hW &bc 
2b17 b37 
217? 505 
137? 680 
17hG 1052 
3136 1303 
1797 1 0 3  
195u 111b 

1 

w2 
IiADIOCtEHlSTRY 

HI310RICAL D A M  

M R I C I U !  261 
PCl lL  ERROR PCI/L ERROR PCIlL ERROR PCl/L ERROR 

PLUTOHIM 239 TRllIM STRONllU! 9D 

21222 896 
211bb 973 
16666 735 
M 5 i l  909 
19683 612 
19'207 it57 

17079 663 
8127 4M 
12793 812 
io006 654 
3268 bib 
738E 728 
E65 563 
eo12 570 
9763 707 
11559 666 
16137 399 
15121 561 
20121 bM 
201 15 606 
22114 676 
26891 bh b 
?3357 io0 
21953 976 
25'266 ?b6 

257tJh 965 
2 W h  b83 

?iW 3 4  

L- ':9q '51 

1830 e9t 



Paw No. 10 
06/27/33 

W L E  OAT[ IYFW 
PCI/L E m  

32U 1069 
3133 1033 
1119 555 
2519 961 
7710 2690 
3335 1669 
2915 1103 
3886 1549 
3122 1353 
3156 l3N 
5667 3130 
26oa IlN 
2079 ! 5c 
1316 720 
17% 825 

BElA 
PCIlL EW#i 

2296 llb7 
1727 1091 
150 96.3 
226 1106 
1205 997 
2505 1063 
1607 lO2b 
251! 1173 
1795 573 
2480 1138 
1316 966 
il5 122 
2897 1255 
2236 112e 
3lbl 1181 

u p 2  
RADIOCHEMISTRY 

HISTORICAL DAlA 

P C I l L  

27723 
2 m  
25655 
22573 
23216 
l90l3 
23536 

26113 

25856 
25619 
22%5 
73782 
2 2 3 7  
20051 

16295 
16022 
IM6t 
17356 
3976 
13€21 
3253 
10710 
15sail 
Id35 
lb61: 
Ill&: 

29221 

IRlTlUn STRONTILM 90 RUTONIM 239 rJlERICIUl 261 
EDROR PCllL ERROR P C l / L  ERRDR ?clIL ERRoFi 

987 
790 
695 
357 
751 
612 
705 

"5 
e35 
701 
520 
762 
708 
937 
962 

e55 
677 
596 
b93 
577 
bG 
713 
b? 3 
3 3  
7U5 
!61 
7e5 

33 (36 



a-  

a 
I 

SUMP 3 

a 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



PweNo.  1 
06/27/83 

sw 3 
RADIOCHEflISlRY 
HISTORICAL DATA 

SWLE DATE 

01 102175 
OlliJ9/75 
01/16/75 
01/23/75 
01/30/7! 
02![36/75 
U2113175 
4/20/75  
02/27/75 
03/06/75 
031'131?5 
03/10/75 
03/31 175 
06/10/75 
06/17/75 
W2t175 
05/01/75 
a5:oe/75 
05115:75 
05/22/75 
05/??/75 
05/05/75 
w12175 
b113/75 
O b I h I 7 f  
07/03/75 
07/10:75 
07117175 
07I?u:75 
i)7/311!5 

KPM 
PCI/L ERROA R I /L 

6602 
12255 
25921 
7138 
10233 
17192 
29118 

20126 
20932 
21215 
2157 
56% 
22367 
13353 
37m 
IWT 
2?h!3 

1 2 W  
36t07 
I,&E 

17% 
1 :C!M 
5bCC 
X360 
i7 l?  

:0'71 
252:1:1 

27m 

l??xl 

IRIIIUl STRONTIWl 90 PLUlONIul 233 ~ I C l v l  261 
PCIIL ERROR ERROR PCI/L ERROR PCIlL ERN 



e 

w 3  
RADlOCHEnISTRY 
HlSlORICAL D A l A  

5 m E  DATE 

06/07/75 
oeIlbl75 
08/21/75 
Oil28175 
li9lGh/75 
cfillIl75 
09/16/75 
09/25/75 
1G/M175 
10/09/75 
1G/16/75 
1012!/75 
10:3(j/75 
11/0b;75 
11/13/75 
11/?1/75 
121ot17: 
12/11/75 
l2/lil75 
12/26/75 
01 /ilE:76 
01 115% 
01/?"76 
01 /'19/76 
02/05:76 

O? I 19:7t 
02 ;?617@ 

O!IC1/76 
U3!11/76 

@/12/7b 

ALPHI\ 
PcIlL ERROR 

600 
530 
lh@ 
loo0 
660 
900 
330 
100 
6% 
1 !il 
2LO 
lb0 
130 
loo0 
230 
250 
2% 
llN! 
1 91 
210 
I :'oG 
53 
310 
210 
6 5  
hbC 

lh0 
iyj 

17c9 
62 

BETA 
FCIlL ERROR 

A)IERICIUI 241 lRITlM SlRONlIwl 90 PLUIONIWI 239 
PC1:L 

169L5 
11283 
13154 
15595 
16606 
12b81 
13998 
13252 
13959 
13216 
11671 
117E3 
10626 
11359 
I 7jo2 
16953 
16319 
11502 
15593 
12386 

E r n  PCIlL ERROR PCI/L ERROA PCllL ERR% 

70E 
bob 
a5 
366 
719 
651 
666 
907 
676 
915 
612 
630 
62h 
661 

1011 
612 
7% 
bob 

7iU 
226 



ALm 
PCllL EFilOR 

BETA 
K I / L  ERROR 

TRlTIVI STRMTIUI 90 RUTWIVI 239 MRICIVI 261 
PCllL ERROR PCllL ERR@ PCI/l ERROR PcllL ERROR 



S M R E  DATE 

10128/16 
11/06/76 
11/11/76 
11  / 15/76 
11/26/76 
12/@/76 
12/09/76 
12/16/76 
12/22/?b 
12/8 /76  
OllMl77 
01/13/77 
01 :XI/?? 

01/27/77 
@2/03/77 
02/10/77 
03/03/77 
03110/77 
03/17/77 
lN/&/?? 
03131;77 
113/31/77 
MlG7177 
ki6/16/77 
01/21 177 
Oh I?? 177 
@5/115:7? 
ii5: 12177 
05: 19; 71 
05/26:77 

ALPHA 
PCllL E M  

ff 1 A  
PCIlL ERROR 

S U P 3  
RAOlOaQHlSTfY 
HISTORICAL DATA 

TRIlIM STRONTIUH 90 RUTOWlUl 239 . AEEICIUl 211 
PCl/L ERROR PCIiL WiOR FCllL WlOR PCI/L ERR% 



P a w  a*. 5 
06/27/88 

w3 
RADIOCHEHISTRY 

HISTMICM DATA 

*LE DAIE 

06/02/77 
06/09/77 

ob I2 3 I 7  7 
ob130177 
07/07/77 
07/16/77 
07/21/77 
07/16/77 
iJ6/06/77 
06:11/77 

oi1251'77 
09/01177 
09/0&/77 
$311 5/ 77 
W/2?/77 
09/19/77 
10:?0/77 
1U/i7/77 
11/63/77 
11 I'10/?7 
11/17/77 
1?/01/77 
15/0t/77 
1'1/15;?7 
1?12i/77 
12/29/71 
01/05/7i 
01/12/7j 

f k / lb /77  

oaii8177 

ALW 
PCllL EKOR 

59 
190 
560 
190 
12il 
76 
92 
?6 
zoil 
?30 
100 
m 
e7 
7L 
110 
b2 
160 
1100 
266 
26(1 
?t 
190 
?oj 
130 
65 
170 
77 
30 
I5il 
$0 

BETA IRITIM STR(wT1M 90 KUTONIM 239 MEPICIM 211 
KIlL ERiiOR PCIlL ERROR K I l L  ERROR PCI/L ERROR PCl/L ERROR 

51 
310 
3w 
360 
320 
120 
360 
650 
350 
570 
3bO 
500 
350 
270 
66cI 
150 
3M 
?!M 
?50 
IOU 
163 
:m 
?90 
250 
190 
150 
75 
150 
I76 
17 



WPLf DATE 
PCIlL 

5L. 
69 
bG 
67 
7 t  
I60 
120 
52 
!2 
?P 

90 

66 
1M 
96 
70 

15 
51 

101 
63 

73 
??oo 
El 
2% 
1 bra 
1 oil 
2QG 
13G 
1 :.in 
1 3  

i m  

ALPHA EE TA 
ERROR Kl/L ERROll 

290 
230 
210 
120 
90 
2% 
3iyI 
1W 
110 
39 
31 
60 
31 
91 

65 
60 
160 

. 316 
?4 
190 
190 
uo 
570 
610 
200 
510 
($0 
565 
330 

I 1W 

sw 3 
RADIOCHEliISTRY 

HISTORICAL DATA 

TRIllUll SlRONTlM 90 PLUTONIM 239 WRICIM 261 
KI:L ERROR FCIlL ERROR PCllL ERRM PCUL Ern 



MWLE DATE ALMA 
PCIlL ERROR 

io0 
161 
111 
192 
68 
156 
120 
125 
1st 
!?6 
125 
135 
39 

297 
753 
167 
116 
107 
135 
lbl  
1XJ 
266 
165 
io1 
170 
61 1 
10: 
30 
1 !i 
17 

fflA 
FCl/L ERROR 

536 
320 
290 
2b2 
58 

241 
195 
2bt 
306 
310 
3% 
1% 
266 

311 
376 
36t 
76 
157 
135 
320 
375 
6 5Cl 

179 
17i 
1036 
2ilocl 

i 65 
132 

ua 

. -  
s . 9  -. . 

j u l l p 3  
RADImRlSlRY 

HISlORICAL MIA 

TRITIUIl  SlRONlIUl 9(1 RUloWIUn 239 A K R I C I U I  241 
PCIlL ERROR PCIh E M  PCIlL ERROR KIlL ERROR 



WLE DATE 

03/29/79 
u102179 
ob/l9/79 

05/03/79 
05/10/79 
05/I!J79 
05/21/79 
OSl3l 170 
06/07/79 
b/Ib/?Q 
ob121179 
Ob12Ei79 
07/05/79 
07112Ifi 
07/19/79 
07:26/79 
d2 1021 79 
05 lop/ 79 

05123/79 
om0179 
fi/0717(1 
w1m 
09/2C'!79 
ir?127/7Q 
lt/ll/79 
101 1 t l79 
lG1'?5/79 
11/08/79 

&/26/79 

M/Ib/T) 

ALPHA 
KIlL ERROR 

277 
96 
55 
157 
62 
60 
IM 
I l b  
51 
l b  
74 
125 
96 
l?b 

( 5  
b? 
95 
133 
b5 
116 
( 5  
131 

51 
bJ 

I31 
162 

lljt 
3 

f f T A  
PCllL E r n  

332 
64 
82 
so0 
27 
35 
le9 
180 
1% 
13 
166 
58 
3% 
b66 
313 
b 70 
2ee 
300 
b5 
' : 2  
303 
19ir 

2P,b 
205 

78 
213 
2b'. 

uI1 

L _  

w3 
RADIOCHEtllSTRY 

HIST&ICAL MIA 

TRITIUl SlRONTlUl 90 PLUTONlun 239 AlYRlCIVl 2b1 
PCIIL 

9906 
IW 
9677 
12646 
3996 
3621 
I0359 
9566 
3%7 
6619 
7366 
10166 

b616 
6907 
6253 

7 m  
7061 

9805 

7526 
98lx 

9189 

KI/L EARDR PCllL ERR% ERROll PCIlL ERROR 

792 
a72 
lorn 
5% 
623 
blb 
855 
a37 
597 
7b 7 

9u 
a52 

561 
615 
b6O 

6% 
633 





S M L E  DATE 

176 91 
161 96 
266 IU 
123 % 
125 102 
172 103 

137 83 
1oe 97 
91 98 
105 73 
197 123 
I31 11 I 
719 265 
60 31 
255 I b3 
100 97 
319 I65 
266 l b l  
570 2Zr 
la1 51 
198 1?b 
1% $9 
67 97 

116 el 

BETA 
P C l l L  E r n  

155 207 
249 209 
194 2@9 
123 176 
I l l 2  519 
170 190 
bk 26E 

I33 163 

I b9 15b 
n 202 
09 179 
I&? 143 
101 186 
I b2 120 
-9 IbL 
139 I92 
150 173 
27b I E l  

!Id 2 19 
19c 177 
I53 171 

!2 ia? 

I 0 8  183 

3b 167 

P c l l l  

5234 
5611 
6872 
6321 
5362 
5259 
6299 
3762 
66% 
1253 
b9b6 
6098 
(613 
5306 
5320 
5605 

097? 
%49 
b7!? 
h2b3 
5169 
5926 
3575 
37b3 

i 533 
ob& 

!76b 
a217 

me 

w3 
RADIOCHEHISTRV 

HISTORICAL DATA 

MRltIM 211 
ERROR P C l l L  ERROR KIlL EIWm KIlL ERRM 

TRlllUl STRONTlUl 90 f'LUToNlUl 239 

36L 
Lo7 
595 
576 
562 
6in 
(55 
661 
681 
569 
63 I 
612 
625 
519 
b4 7 
b3? 

L.9 



PsoeNo. 11 
06/27/98 

BETA 
f U / L  ERROR 

TRlT lLM STRONTIUH 90 PLUTONILH 239 rnICIul 261 
PCIlL ERROR PCllL ERROR PCIlL ERROR PCIlL ERR* 

02/19/81 
02/26/81 
03/05/81 
03/12/81 
03/19/31 
03/2b/81 
06/02/81 
01/09/81 
U/16/81 
N/22/@1 

660.3 575 
5016 523 
%LI 199 
2610 $37 
2503 676 

5625 620 
3620 L99 
3573 692 
&6 55 708 
ebb3 7b2 



SUMP 6 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY igaa APPENDICES 



I 

%N'6 

RADIOCHnISlRV 
HISTOaICAL DATA 

7119 599 
6015 6% 
U87 6@9 
5660 287 
5622 u2 
wa 6i)3 
3347 605 
5279 692 
12W 2117 
lbo7 575 
7w c59 
Q&3 Pbh 
E29b 1251 
5.572 556 

!?I6 371 
71'41 .?5 
b b l i  b!: 
i51! 135 

rc,:.: 79 1 



WLE DATE 

9 6  
6 70 
357 
626 
619 
391 
377 
625 
6L 
1EO 
Yfi 
17 
3E 7 
206 
261 
223 
255 136 
107 76 
?% 126 
231 I30 
161 97 
1 b? 16: 
57 51 

151 01 

IO6 -. 
.2c 6f 

130 '2 

31 I ILL 
37 1 IC 

66 b? 

i: 

225 
258 
276 
222 
339 
I56  
210 
123 
61 
:b 
1 i 7  
5 
79 
143 
36 
105 
210 1 it 
' 10 I58 
52 18b 
!3 171 
130 19: 
- 2 3  I !0 
1: 24c 
1 3  E O  
172 I'r7 
til1 :i) 
166 I '2 
19! 136 
Lb! ?e2 
I 3  % 

4156 549 

b.327 682 
5317 480 
5(25 671 
5260 6N 
5532 53 I 
636 612 
b7!0 707 
6716 52b 
49% b3b 
597s 969 
5547 616 

5EW 750 
r310 537 
4b& 417 
1046 392 
hE7h 666 
6388 3% 
(1.765 
1357 579 
2203 L 7b 

1535 56: 
h195 510 

552 535 
5361 id5 
56 50 6 t . I  

>107 511 

7039 Me 

1363 6h.J 



IT9 LPFE 
SO9 9S92 
E19 SPS2 
IMS 9662 
219 9LW 

99s LS82 
29? t66E 

9n 6ofS 
189 2196 
99s i2CL 
9?9 6otc 
EZE OELS 
SI9 9SL9 
SEE WTS 

067 1sa9 

E69 935s 

VIVO 'w3II#)ISIH 
AYISIWBIJOIOVJ 
9 &E 

i 

LVi :95 
I:: LYP 
S l i  10: 
9s I 301 
0'1 E9 

151 Zii 
t o  I % 
z1 I 011 
i9 I b41 

m 02Z 
26 I E11 
01z EOI 
6L1 I71  
98 1 $9 I 
E 92 919 
Ell LE2 
012 8$9 
922 MZ 
1 I2 682 
012 6E2 
972 tS2 
L I Z  u1 

Qb I 2b1 

611 oa 

m13 1/1M 
V I  38 

91 I I i l  
OCI 3Z2 
191 0% 
151 61.: 
1% bi i  1 
LS I ibz 
PrJi 699 

L S  XI 
01 I iU 

T9 9b 
r6Lz 109s 

CCI 391 
a6 611 

b9 I 139 
91 911 

I I I  IC2 
89 I 1s t  
55 I l36E 
F2E 1% 
691 Z9F 
Z91 ?PI 
LE I Z L E  
it1 LOF 
091 IPE 

31w 31dw 



e : 

'W 6 
RADIOCHEtlISIRY 

HISTMICAL OATA 

TRITIM SlROWTlUl 90 RU1O)IIVI 239 NER IC Iu1 ?6 1 
PCIlL EIWO PCI/L ERROR FCIlL EliROR PCIlL ERROR 

5610 
6591 
19b6 
765 
3525 
? 
2695 
1381 
953 

52(i 

516 
694 
559 
599 

679 
5hb 
539 

r 

I 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1900 

APPENDIX D-3 

INORGANICS 

APPENDICES 



e -  

207 SOLAR PONDS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



I 

FagtNo.  1 
MI27126 

M E  DATE 

05/15/76 
05/15/75 
12/15/75 
06/15/76 
05/35/76 
06 / 15/77 
03115l77 
11/15/77 
12/15/77 
ilii15/7e 
Oi/15/7t 
33/15/79 
06/15/7E 
55/15/73 
06/15/7t 
07/15/7E 
Oil 151% 
051 161 7! 
@9115/79 
10115/7? 
11/15/7C 
I?:15/72 
n1115179 
OL'15179 

a rJ7/:21?4 
112 I 1  51 79 
09/15/79 
07/10I!U 
03 I&: 3 
021 121 !O 

NITliATE AS N PH 
%/L 

31600 9.5 
37700 9.5 
64100 9.7 
2 1 m  3.8 
3 7 m  9.7 
3 1 W  3.5 
2 6 U l  9.5 
b(j000 9.5 
639M 3.6 
6bOW 3.6 
63UN 9. b 
bbJiTJ 9. b 
sew0 9.5 
8hiI) 9.7 
Ib800 c. 5 
lQo00 9.5 
2m 9.0 

3Oiw[1 9 .7  
367m 3. t 
20500 ?. ! 
130N 9.6 
luoir3 ?.i 
X M J  '. b 
27MN 9.7 
lltm 10.2 

10. ! 
1i1.r 
+.? 
.i. 7 
Y. 7 

j0LM FW 507C 
INORGANICS 

HISTMICAL DATA 

CHLORIDE CYANIDE FLUOFrlDE SUFATE 
%/L nGlL n6lL W L  

6200 3% 784 291W 
50 
M 
0.39 
1.0 
0.2 
0. 6 

?. b 

276000 0.05 0.016 6. h i  
293400 
302600 
230100 
262200 
2 1 m  
186260 
JOQOOO 
37m 
354m 
333200 
357200 
3567Nl 
61260 
91MO 
lJ26M 
1m 
257320 
2732% 
16679 
9666(1 
111750 
1717OG 
1637613 
W120 
97m 

1171% 
56513 
6 7L 5'3 
,750i) 



SAWlE DATE NITRATE AS N PH 
ffilL 

69Cn 
MoiJ 

9.7 
9.7 
9.6 
3.6 
9.5 
10.0 
l i l .C i  
10.1 
9.5 
9.5 
9.7 
10.1 
1G.2 
10. I 
10.0 
IO.  5 
10.6 
10.6 
9.0 
3.7 
9.0 

10.0 
9.t 
7 . ?  
15.7 
1': ; _.. 

SOLAR po#D 207C 
INMGANICS 

HISlORICM DATA 

CHLORIDE CYANIDE F L ~ I ~  SUFATE IDS 
f f i lL HGlL nGIL f f i /L ffi/L 

2.6  
12.q 

1.9 
iG.01 
id.1 

b8902 ' 

269b2 
26900 
2U67 

51635 
31330 
19370 
173M 
19P71 
1!!W 
22300 
38226 
31MXI 
275 
10396 
12391 
261 
2090 

ob757 

Lam 

ha335 

21lj5, 

66L3? 
27306 
6 1 3  
171155 

CMOM 6 PHENOL 
KIL 

69M 

SURFACTANIS 
KYL 



Sffi iolp, f07A 
INORGANICS 

HISIffiICAL DATA 

N I l R A l E  AS N PH 

9.6 

10 
5.9 
10.2 
IG. 7 
10.9 
1O.b 
10.3 
lil. 5 
11.6 
9.7 
10.2 
10.2 
IO. 5 
10. i 
10.9 
3 . 3  
3.9 
g. i 
111.7 
10. 5 
9 . 3  
I l . i l  
i 1 . G  
: I  -. . 
10.0 
lit. 1 
10.0 

CYANIDE 
ffi1L 

0.2 
b% 

6 
NA 
3.35 
0.3  
2.0 
0.1 
2.0 
b . 6  

16 

3. b 
1.6 

2.b 

(0. I 
(0.1 
(0.5 
(il. 1 
0. b 

(0. I 
:d. I 
(0.95 
id. 1 
(G.01 
1 . 7  

FLUoclIDE 
m;/L 

io0 

sbo 

SULFATE O I L / G R E A j l  TOT CHR(#IE 6 PHENOL SURFACTANTS A M N I A  AS N CYANATE N I T R I T E  AS N 
f f i IL  m;:L nGIL RGIL f f i /L nc/L nClL t&:L 

I6KQ 2.6 112Liy) 0.05 0.009 0.53 0.07 



.- a '  

E 

;c 

c m 



-7 ... .., I. 
. .  



I a 

W c 
9 n 

W s 



SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 

\ 

774 POND 

APPENDICES 



?!I i O N D  
INOkGANIC? 

HISTMICAL D A l A  

5WLE DATE 

123 
18  
1 7  
57 
6b 
2 
!7 

11 
3e 
l b  
01 

02 

25 
25 
111 
32 
2: 
3e 
57 
73 
35 
l ? i  
?2? 
153 
1 IC  
It2 

1 bcr 
1:: 
51 
51 



F3ae NrJ. i 
i6/27/2S 

77b POH) 
INORCANICS 

H I S I O R I C U  MIA 

NllRATE AS N PH TOC C O N W C T I V I T V  NITRAIE COD 
NIL f f i lL IMSICn nGIL ffill 

51 
115 
111 
151 
130 
97 
13 
97 
54 
5J 
07 

56 
97 
37 
97 
111 
l i l  
129 
170 
137 
I?!. 
16: 

1 b5 
1 dil 
I L.7 
57 

’5 
56 

u7 

: c, .. 



P a w  b. I 
061?7/38 

776 POH) 
IWGAIIICS 

HISTWICAL OAlA 

NITRATE AS N PH TOC CoMwcTlV lTY NITRATE COD 
HGlL ffi lL ms:cn ffilL %/L 

9i 
1b 
3b 
6i) 
31 
td 
73 
?5 
97 
b5 

25 
5b 
91 
IO? 
5t 
hb 

116 
31 
75 
63 

5? 
56 
53 
b: 
?3 
63 
i? 
?il 

., 
:i 

IS 10s 
HG/L HGIL 

PCB PHENOL 
PPHIPPB iFHlPP8 



77h FOND 
INORGANICS 

HISTORICAL DATA 

WE DATE NITRATE A3 N PH TOC CoHK#TIVITV NITRATE COD 1s TM PCB PHENOL 
NIL ffi/L U W S l C t l  ffil l Ell NIL nGIL PFN/PPB iFtllPPB 

2(, 
32 
55 
73 
15 
65 
75 
3fi 

102 
120 
77 
70 
57 
70 
b6 
55 
26 
h3  
79 
21 
3 
17 
1 5 
79 

?3 
B Z  
17 

6C 

37 

C 



a -  

"-, 



a 
I 

Pwe No. b 
i16/27/% 

776 FOND 
I N N G A N I C S  

HISTORICAL DATA 

M E  DATE NITEATE AS N PH Toc CONWC T IVI T Y  N I  IRATE COD 
WIL ff111 m/cn ffiIL NIL 

15 105 PCB PHEM 
MIL f f i / L  PPflIPPB PFnlFFB 

01/15/79 33G 
011??/79 131 
02 105: 79 190 
82lObl79 161 
02/1?/79 165 
112/19/79 37 
02 /26/79 162 

Ut'Ii/79 lot 
33/19/79 15 
63/26/79 77 
06/32/79 b? 

Gi/OQ/7c,  99 
136 /Io/ 79 CJ 

M/23/79 I02 
d6uIJ0179 i b  

05/07/79 6! 
0511h/79 56 
05;?1;7@ 116 
1:5/30/79 70 
rlb/(~7;79 8 .  

ilt / I 1  179 b1 
13r,/lC!79 1 1 3  
061'?5/79 I?' 
W,%; 79 1 1 3  
07/12! 79 133 
@7/lb/79 10: 
O712W9 151 
07;30;?5 93 

dBIhuI 79 1 t ? 

133/05/79 63 

7- 



I 

W L E  DATE 

oLll3179 
oe 120179 
w 2 7 1 7 9  
w110179 
09117/79 
10102 179 
10115179 
10/2?/79 
11 105179 
11112179 
11119179 
11/26/79 
12/03/79 
1:110/79 
1'::17/79 
011071?0 
0111mI 
illlil!jo 
011231EO 
z:o6 / ? O  
w/n?/e: 
121~133 
0 3 / C 5 / 5 h  
wu518( 
h1%h/64 
I / 0 5 / i 5  

776 FOND 
INNGANICS 

HISICUICK DATA 

NIlRAlE AS N PH T o c  CONDUCTlVllY NITRATE COD 
f f i l L  rnll IMHOSlCH 611 f f i l L  

36 
.?L 
126 
133 
&6 
113 
1 [It 
11 
6 
16 

It 
129 
15 
30 
56 
79 
150 
5e 
2P 
I 20 
bit 

51.6 
I tJ 
33.3 
59.4 
52.0 

:,I 
I.. 

15 TDS PCB PHENOL 
%11 ffilL PFHlF iB  PFHIPFB 
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Fwe No. 1 
Ob1?7/89 

“ L E  DATE 

011Oi175 
01/09/75 
01/16/75 
i)1123/75 
OllJ0/75 
d:/ob/75 
M113/75 
0?/?0/75 
03/&/75 
03/13/75 
O3/?0/75 
93/31/75 
01/17/75 
&126/75 
05/01/75 
O5lOt; 75 
G5/15/75 
Q512175 
051?9/75 
156/Q!i75 
1k/1?/75 
lkl19/75 
iM125175 
57/03/75 
N/IO/75 
07\17/75 
0? /?b  #‘75 
57:51:75 
ili/6?i75 
O m ; 7 5  

NITMTC AS N PH TOC CONWCTIVITV NITRATE CCO IS TDS PCE PHENOL 
ffilL ffi:1 ulliOs/cn % IL ffik m :1 ffiIL PF~IF’PE iFnlPP6 



2 In- 
e z  

N 



S A M E  DATE 

M P I  
IWGANICS 

HISTORICAL DATA 

NITRATE AS N PH TOC C o N w c T I V l T Y  NITRATE COD 
ffiIL WCIL m s l c n  ffi IL  WIL 



WLE DAIE 

W l  
IWGANICS 

HISIOAICK DATA 

NITRATE AS N PH Ioc CONDUCTIVllY NITRATE COD IS TDS 
nG/L nGlL I M / C H  f f i I L  ffilL m;/L WIL 



I 

W l  
INORGANICS 

HISTCRICAL D A l A  

SWLE DATE 

ob/U:77 
07/07/77 
07/16/77 
07/21/77 
07/28/77 
@./Ob177 
03/11/77 
0?/18/77 
08/?5:77 
1)9101/77 
09/06/77 
09/15/77 
09/22/77 
99/29/71 
Oi.127I7C 
0510a17e 
0511 1 / 7 t  
051 I i 17 ! 
il5;25/7! 
Obl011'78 
lj610!/7f 

I j G  I221 78 
06129I7i 
44 / 131 79 
i )b/ ib/79 
c15;03/79 
051101'79 
051 1 ?I 79 
05/21 170 
05/31/79 

NllRAlE AS N PH 1OC C W T I V I l Y  NIlRAlE COO 
f f i 1 L  f f i / L  umios/cn %I1 nGI1 

1s TDS PCB wm 
NIL ffill PFnlFPB r n I P P B  



P a s c N ~ .  6 
06127182 

sw 1 
INORGANICj 

HISTORICAL DATA 

WLE OAIE N I I R A I E  AS N PH IOC CWWIIVIIY NITRAIE  COD 
ffilL 1161L ImOSIcII ffill ffilL 



Page No. 7 
06/27/!! 

W1 
ImWiGANICS 

HISTORICAL D A l A  

WLE DATE NITRATE AS N PH 
KIL 

2963 
blb3 
3 M O  
6070 
35N 
blbe 
(2011 
h338 
1136 
ah5 
1617 
2091 
2 6 3  
3522 
397 
59 50 
3954 
!h W 
677G 
5010 
5ojcl 
!We, 

IN CONWCI IVI TV NITRATE COD 
%:L umOS/cn nGIL K/L 

IS TDS PCB Y H i N a  
NIL KiIL PFnlPPB FFltlPPB 
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! 

Fat NG. 1 
06/27/95 

NlF? 
ItUNGANICS 

HISTORICAL DATA 

SAMPLE DATE NI IRATE AS W PH 10c C o N w c T I V l T V  NITRATE COD 
ffi/L KIL W S I C H  ffi/L n611 

01/02/75 
011'09/75 
01/16/75 
01 123175 
01/30/75 
O!/Ctb/75 
132113l75 
02/?0/75 
02/27/75 
03/06/75 
03/13/75 

02131175 
iI6111Y75 
Ii(!17;75 
U:26/75 
05/01/75 
05:1j,?2;75 
i)5/ 15/75 
Jl:22/75 

b:lj5/75 
06:1'2;75 
00119175 
Ob'i.6175 
37/171::5 
i17/10:75 
07:17/75 
071'26/75 
07/!1175 

i13:?1!/75 

(15; 3/75 

15 TDS PCE PHEW- 
nClL RGIL WHlPPB wn/PPB 



-I m -  
e#!  



.- 

w s 
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Page b. 5 
&/27!88 

w2 
INoI16ANICS 

HISTORICAL DAlA 

W E  DATE N l l R A l E  AS N PH TOC COt@lKIIVIlV - NIlRAlE COD 
I%/L n6IL ms/cn I% IL K:L 

Obl091’77 
&110/71 
06/23/77 
lM/30/77 
07/07/77 
07/16/77 
071‘21/17 
97/28/77 
06/06/77 
i18/11/77 
o e l i e l n  
O81 iW7 
09/01/77 
09/oe/71 
091 15/77 
09/22/77 
00:29;77 
l0/ii)/77 
10121/77 
11/03/77 
11110177 
i 111 7 1 7 ;  
12:01/77 
1!/03/77 
l?/lS;77 
121!::77 
l i  : 2 w 1  
~!1101i7? 
011111? 
I)! I w I 7 3 

IS IDS PCE PEmK 
HGIL HGlL PPnlFPB PMIFPB 



a 

a 

B 

ic 

Y 

w c U c3 



Paw No. 7 
ilb/17/ie 

SWLE DATE 

10/11/7: 
10119/78 
10/?6/78 
11/02/78 
111WI7E 
11/16/78 
1113017f 
1211tllP 
12/21/75 
i l l l U I 7 9  
01 I 1  1 179 
01/1?/79 
01/?5175 
0?/01/79 
02/05 I79 
$211509 
0212i1'79 
0:/01/79 
03/06/75 
03/15/19 
03/2?/79 
031'?9/?9 
Gb/02/79 
06: 19/79 
Oti2b1'79 
05 ;I1 1 I 70 
PSllU:7Y 
05;l2l?c 
05/21 / 79 
U5/! I : 79 

a 

w2 
INORw(ICS 

HISlORICAL DATA 

NITRATE AS N PH TOC C W l  IVI I Y  NITRATE COD 
%/l IlGlL IrnlCfi IlG IL H6lL 

1s IDS 
ffiIL W L  

PCE PHEW 
PFfilPFe PPfilPFE 



SAWLE DATE 

&/07/79 
16 I79 

WI21:7C 
IMI:i?/79 
07/05/79 
07/12/79 
(17119179 
07/?b/79 
OE/Oi/73 
c7illb179 
051?3:70 
09/30/79 
09/06/79 
09/13/79 
0912Ol79 
10111/79 
1011il79 
10125179 
11&/79 
111151'79 
11/29/79 
1?/136/79 
l i  I1 3:79 
12/2(1/79 
i11103t'31j 
G I  I! 10/?0 
01!17:5C 
Oll3ld0 
@1/31/9c~ 
q/fl?:?(j  

NlTkAIE AS N PH IOC CONWCllVIlV Nl lRAlE COD IS ID5 
*/L ffih ?mos:cn NIL ffi/L ffilL ffi /L 



Pwe NG. 9 
&:27/!9 

Wlf DATE 

WP 
INORGAWICS 

HISIORICAL D A l A  

NITRATE AS N Pn TOC CoNwcTlVIlV NITRATE coo 
ffi:1 ffi11 m s l c n  ffil l ffik 

2m 
2m 
2961 
m 
2753 
2759 
2!2L 
2bd5 
1896 
1575.7 
118.2 
927. h 
13!2 
1536 
15w 
123: 
1396 
2311 
3zco 
3600 
3625 
3334 
39tl 
3979 
6101 
3360 
%lA! 

3370 
6210 
3 7 2  

1s TDS 
ffill ffill 



m2 
INORGANICS 

HISTORICAL DATA 

OQllllbir 
m/19180 
09125150 
lD/ozleo 
10109/"~ 
10/16/90 
10/?3/5@ 

, 10/3O/eo 
1 1 /06/90 
11/13izo 
111'2G180 
12/ob/eo 
l Z l l l l 8 0  
12118110 

NlTRAlE AS N PH 
ffill 

b8E7 
(570 
6275 
6682 
351 5 
bhk6 
6564 
66@0 
b5W 
1669 
6760 
4825 
5??G 
5191 

1OC 
ffilL 

1s 105 
ffilL ffilL 

PC0 PHENOL 
PPnlPFE PPnlPFB 
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jW 3 
INoFiGANI C 5 

HISIORICAL DATA 

SWLE OAlf NITCAIE AS N PH 1(c CoNwcTIVIlY NITRATE COO 
%lL %lL m S I C n  NIL NIL 



F a a e f f i .  2 
&127/00 

jUW 3 
INORGANICS 

HlSlORICM DATA 

SAIIPLE DATE NlTliATE AS N fli T o c  C0)wCTIVIlY NITRATE COG 
ffih ffi/L (mosIcI( %I1 ffi/L 

IS IDS PCI PHENOL 
KlL %/L RnIFPB PPil/PFB 



w3 
INMGAUICS 

HISTORICK DATA 

SAP&€ DATE NITRATE AS N PH roc C O N W C T I V I T Y  NITRATE COD 
%lL &/L w / c n  HGlL G L  



S N L E  DATE 

10/2E/76 
11 106 176 
l I ~ l l I ’ 7 6  
ll:ta/76 
I I  / ia /76 
1?/02/7b 
12/09/76 
12/16/76 
121521‘7b 
12/29/76 
01/&/77 
ill:13:77 
01 120177 
d1;?7/77 
021il3/77 
0!110/77 
ow03 /77  
03:10/77 
rJ3117177 
031irI77 
03/J1/7? 
?3/31/77 
06/07/77 
fiSblIt177 
oh121 3 7  
06:2?/77 
irS/05!77 
05/li1?7 
05/19:77 
W b 1 7 7  

NITRATE AS N PH 
ffi IL 

m3 
INORGANICS 

HISTMICAL O A l A  

TOC COHKYTIUITV NITRATE COD I S  IDS PCB r tuu  
116h m w c n  n6IL nGlL n6IL nGlL PFHlPFB FPnlPPB 



e 
In 

E! 
U a 
W 

$ 



Faw No. b 

l35/27/% 

SABRE DATE 

01/19/78 
01/26/78 
02/02/78 
0?/09/7? 
02/16/78 
0?/?317! 
03\02/76 
03/09/78 
03/16/76 
133/23/78 
03l30171 
lNl9b/7@ 
lu/13/76 
~Xl20I73 
13/27/75 
05/06/7? 
0511 1/75 
95/18/78 
05/25;7t 
N1'01/70 
06/G6:7b 
06/15/73 
[#I22175 
iIbli'9l78 
07/06/7:. 
071' 13/78 
07/?0171 
d71 i 7 1  7 3  
ocl03:7! 
i ldl lOl7l  

5up3 

INORGANICS 
HISTOfilCK DATA 

NITRATE AS N PH TOC C O N W C T l V I T Y  NITRATE COO I S  I D S  PCE PHEWOL 
ffiIL HGlL m / c n  f f i IL ff iIL I% IL HGIL PPIllFPE PfIllPP8 



0 -  

h 

w c U 0 

W z 



w3 
INORGANICS 

HISTORICAL [MIA 

WPLE DATE 

03/29/79 
iu/O2/79 
01/19/79 
OA/26/79 
05/03/79 
05/10/79 
05/1E/79 
05/21/79 . 
05/31/7q 
itbiai179 
06/16/75 
ob121179 
06/26/79 
i17/05/79 
07 I 1  21 79 
07119179 
07/?6/79 
0e10?179 
02/09/79 

05/?3:79 
i18/30/79 
G9,'13/75 
G9/20/79 
10111 I75 
10113/79 
101?5/7Q 
11  :13e/71 
I1  /15/?5 
lilIM/79 

56/1b/79 

NlTRAlE AS N PH TOC CONWKTlVlTY NITRATE COD 
%/L ff i IL w / c n  ffi1L n61L 

TS TOS pce PHENOL 
WIL . n6lL FPnlWB PPfllPFB 



F a o e b .  9 
06/27/38 

w3 
I NwGANl CS 

HISTORICAL D A l A  

SAtPLE DATE NllRAlE AS N PH loc . C W I I V I l Y  NIlRAll COD 
ffilL nGlL I M S 1 C H  m;/L m;/L 

2300 
2300 
1WJ 

1740 
1200 
?I% 

1 700 

1600 
lblil 
1EW 
124’1 
17bd 
181g 
1697 

142.8.9 
3 . 5  
376.1 
559 

6 79 
410 
12’5 
757 
1762 
127U 
19N 
1 3 9  
1632 

1300 

1 bffi 

778 

1s IDS PCE PHENOL 
m;/L ffi1L PPHlPPB PFH/PPB 



e 

jW 3 
IrnGANICS 

HISTORICAL DATA 

SAWLE OAlE NITRATE AS N PH TOC C o N w l T l V i T Y  NITMIE COD 
%/L nSlL LMSICII %lL %/L 

1877 
1083 
66E 
1660 
MOI 
363 
1330 
963 
1125 
326 
1090 
1179 
1231 
1566 
lt3 
1150 
1310 
I 750 
I010 
1?15 
lis 
$06.5 



a -  

- 

SUMP 6 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



BddlWdd BddIUdd 1/W I/% 
NMd 83d Sal s1 31W 3WS 

i 





I -_. 
, J 

a -  

w c 
C a 



APPENDIX E 
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This appendix  contains analytical  da ta  f rom previous investigations a t  the 

Solar Ponds Area. T h e  enclosed da ta  a r e  presented i n  the following order: 

Appendix  E-I: Chemcial Analyses of Solar Ponds Water 
Pond 207A Data  
Pond 207B Data  
Pond 207C Data  
Pond 207A TCLP Sludge Data  

1 

Appendix  E-2: Laboratory Test Results 
Solar Ponds 207-A A N D  207-B 
North Interceptor T rench  P u m p  
House Buffer  Zone April  a n d  May 1986 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 
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CHEMICAL ANALYSES OF SOLAR P O N D S  WATER 
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TABLE OF CONTENTS 

Pond 207A Quarterly Water Data 
Sludge Data 

Pond 207B Weekly Water Data 
Elemental Water Analyses 

Pond 207C Quarterly Water Data 

Pond 207A Results of TCLP Sludge 
Analysis 

March 1984-September 1985 
May 1985 

January 1984-September 1985 
October 1984, April 1985 

March 1984-September 1985 

April 1988 
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POND 207A DATA 
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I / 

tocmRL 1mExATXoNAL 
KIBIEt M R I C A N  SPA& OPERATIONS 
P . 0 .  BOX 464 
COLDEN, COLORADO 80401 

GmmW LABORATORY 
BUILDINC 881 

D I  !STUBUTION : LAB NUMBER: H85-2224 
DATE: 10-03-85 

C. T. I l l r l e y ,  HSaE T452B ACCOUNT NO: 331 
R. L. Henry, ES6E 1452B 

Mile 
APPROVED: 

-Is: DISCPIPTION 

207 A and C Solar Pond - Quarterly - Received: 9-11-85 - 
ANALYSIS RESULTS 

207 A 

10.0 

21739 
171976 

- 

1.7 
0.1 

(5.6 2 0.0) x lo4 
(2.7 2 0.6)  X IO4 
(0.0 2 4.2)  x lo2  
(0.0 2 1.0) x lo3 

(3.0 2 0.8) x 103 

(2.6 2 0.2) x 10' 

207 C - 
12.5 

18841 
171135 

<o. 1 
0.6 

(8.8 2 0.6) X lo3  
3 ( 6 . 4  2 1.1) X 10 

(1.4 2 0.3)  x lo3 
(1.3 2 0.1) X IO4 
(1.8 2 0.3) X lo3 
(7.2 2 0.9) X IO2 



mcxmLL Ilmu4TxoRAL 
. D R n  MUCM SPACE OPERATIONS 
P.0. BOX 664 
OOLDeR, COLORAW 80401 

AlULmcAL REPORT 

GRNERA, LABORATORY 
BUILDING 881 

DISTBIBUTION: IAB HlplBeB: n85-1557 
DATE : 7-1 1-85 A. t. Il lr lay,  BSat T-4528 ACCOUNT NO: 331 

?I l a  
APPROVED: & t  

A. Blair 

Solar had 207A & 207C - Quarterly Received: 6-25-8s 

207A 
10.1 
14800 
10360 

0.1 

- 207c 
10.7 
- 
8000 
6420 
<o. 1 



RoauELL INTERNdTIONAL 
NOR131 M R I C A N  SPACE OPERATIONS 
P-0- BOX 464 
COLDEN, COLORADO 80401 

A?i&IIIcAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DfSIB1BUTION: LAB W E R :  M5-1236 
DATE : 10-07-85 

d e  D. Gaekinr, L i q  Waste Oper, 374 ACCOUNT NO: 371 4. Crcengard, HSLE T452B 

P i l e  APPROVED: ?&*'L 
/ A. Blair 

207A Solar Pond Uatcr Sludge 
(REP: Req No. 2-59838) Received: 9-21-85. 

AkUYSIS RESULTS 

Analysis 

PE (S.0.) 

No-3 88 N (&L) 
Total Dissolved Solids (mg/L) 
Total S o l i d s  (mg/L) 
Spccif ic Gravity (g/ml) 

Cr (=/L) 
Be (ms/L) 

Total Alpha 

Reeult 

9.5 
- 
8800 
77300 
108700 

1.08 
170 
< I  .o 

8.6 X IO5 

(2 .8  2 1.9) x 10' 

(5.2 2 0.9) x io2 
<0-75 
2.0 

<1.0 

36 
2.2 

See 8ttached rheet for cleacntal analyrir rcrultr. 



TO: R.D.GASK1NS JR. 
CC: F ILE  

LRB NO: fi8S-1236 
DRTE: JULY 12, 198s 

ROCKYELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 

ROCKY F L A T S  PLANT 
881 GENERAL LABORATORY 

A N A L Y S I S  REPORT .............................. 
BLDC: 374 
DEPT: Lra. YASTE OPER. 

CHRRGE: 371 

ELEMENT 

m 
A I  
A s  
n 
8. 
be 
E1 
C. 
C d  
Ce 
co 
C r  
C. 
cu - Fe 
Ge 
Hg 
K 
L l  

)In 
2.2 Z r  

. + ATOMIC ABSORPTION SPECTROPHOTONETRIC RESULTS. 
++ NOT RUN 

M g 0 L  

4.3  
>11ee 
<s. 4 
11 
3.3 
9.8 
<.s4 
>1188 
33 
(118 

65 
(11 
43 
118 
<os4 

< l e  1 
>11eee 
98 
1 108 
60 S 

98 

ELEMENT 

MO 
N. 
N b  
Nf 
P 
Pb 
Rb 
Sb 
Se 
S1 
Sn 
S r  
T. 
Te 
Th 
T I  
T l  
U 
V 
Y 
Zn 

Mg/L 

.87 
>I1808 
11 
22 
768 
7.6 

1 1  
< l e 1  

220 
c 1 . 1  
54 
(1.1 
<11 
( 1 . 1  
9.8 
<.SI 

+* 8 

<s4 
(1 .1  
< s4 

7.6 

TOTAL SOL IDS: 108780 

R2D - A N A L Y S I S  BY: 

P L A T E  NO: 3828 - 



1ocI[yHJ. mIuunm 
QlERGY S Y S m S  CROUP 
P.0. BOX 464 
COLDEH, COLORADO 80401 

CENETW. LALboRATORY 
BUILDING 881 

DISIRIBUTION: IAB NUHBEB: n85-0499 

C. T. Illrlep, HSdE T452B ACCOUNT NO: 331 
E. L. Henry, HSdZ T4526 

DATE: 4-25-85 

APPROVED: 
&le 

I J *  ** 
slllLpL8 DESCRIPTION 

2074 Solar Pond - Quarterly - Received: 3-5-85 

Rcrultr 
10.0 
7300 
5340 

(0.1 

0.1 
( 8 . 4  0 . 3 )  X lo3 

(1.3 2 0.6) X lo2 
(0.0 2 1.5) X lo2 

(1.2 2 0.1) x lo4 

(9.2 2 1.1) x 103 
(1.0 2 0.4) x 103 



ROCKWELL 1N”ERNATIONAt 
PlERCy SYSTEM GROUP 

GOLDEN, COLORADO 80601 
P.0 .  BOX 464 

ANALYTICAL REPORT 

m R A L  LABORATORY 
BUILOINC 881 

DISTRIBUTION : LAB NUMBER: H84-2975 

T. I l lr lep ,  HS6E Tb52B 4: L. Henry, E S U  14528 
P I  l e  

DATE : 12-24-84 
ACCOUNT NO: 3 3 1  

APPROVED: / 
/J. A. B l a i r  

-LE DESCRIPTIOIS 

Solar Poad 207A - Received: 12-5-84 

ANALYSIS RESULTS 

RESULTS 

8.3 

,5.0 
9 29 
<o. 1 

<0.05 

304 204 2 120 
21 2 26 

(1.6 2 0 . 7 )  X IO2  /bo 
(8.6 2 7 .0 )  X 10’ % 
(0.0 2 7.6) X lo1 

(6.2 2 2.3) x 102 624 



ROCKNELL IWTERMfIOWAL 
E E R G Y  SYSTEMS GROUP 
P.O. BOX 464 
W U E N ,  COLORADO 80401 

ARMYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DATE : 9-27-84 
IC. 1. I l l r l e y ,  T4SZB HSaE ACCOUNT NO: 331 

F1 l e  

LE DESC RIP110 N 

Solar Pond 207A - Quartley Sanple - Recelved: 9-13-84 

hALYSIS RESULTS 

Ana lys I s 

PH 

Be (ug/L) 

Results 

11.0 

(1.0 

403 

<0.1 

(0.1 

(2.8 2 1.0) x lo3  
32 2 16 

(2.4 2 1.0) x 10' 

39 2 40 

(2.0 2 1.2) Xl02 

(692 7.9) x10-l . 



ROCWELL IWTERMTIOML 
ENERGY SYSTEHS GROUP 
P.O. BOX 464 
60LDEN. COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABO~ATORY 
BUILDING 881 - 

t R :  H84 1416 - 
DATE : 8/16/84 

'C. f. I l l s l e y  T452B ACCOUNT NO: 331 
R. L. Henry 1.4520 
W. 0. Hoffman 1-4528 
R. 0. Gasklns 374 
F I l e  

APPROVED: 

207A Solar POnd - Quarterly Sangle Received: 6/5/84 

Analysis 

pH (S.U.) 

m3 as N (mg/L) 

Total Dissolved Solids (mg/L) 

Be ( W L )  

CN- (mg/L 1 
Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

PU - 239 (pCi/L) 

k - 241 (pCI/L) 

u (pCI/L) 

+ (Pc ln)  

Result 

9.9 

- 

5150 

4383 

< 0.1 

0.6 

(3.5 2 2.9) x 103 

2 2 27 

(1.1 2 2.4) X lo1 

(3.8 2 2.8) X lo1 

(6.5 2 0.4) X lo3 

(4.3 2 0.8) x lo3 



CPlERAL-RY 
BtlIIDIlS 881 

Solar Emporation Rnd 207A - lbnthly sanple 
3-584 

ANALYSIS RESULTS 

otr 

6.S x lo2 

4.0 103 

<0.1 

10.5 

so00 

36000 

(0.1 

1.3 x 103 



POND 207B DATA 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



RmxuBLL IlnmuTXa 
ROE= -1CM SPAU OPEUTXONS 
P.0.  BOX 464 
COLDEN, COLORADO 80401 

GENERAL LAbRATORY 
BUILDING 881 

DISTRIBUTION: L a  rimam: n85-2220 
DATE: 10-08-85 

E. L. Reary, T452B Hsdl ACCOUNT NO: 331 
C. T. I l lr ley ,  T452B HSdE 

P i l e  

Rp Do h 8 k i U 8 ,  374 Llq a t e  Ope 
4. Creengard, T452B =E 

DESCRIPTION 

Solar Evaporation Pod 2078 1) North 1) Center 
(Weekly Sample) Received: 9-17-85 

North 

9.3 

- 
- 

Center 

9.3 

1.4 

- 

7 2 3  

59 2 4 



mcmzLL IlmmATxou 
WRm AMERICAN -Ace OPERATIONS 
? o O *  BOX 464 
COLDW, COLORADO 80401 

L 

MALTTICAL EXPORT 

LAM)BAIY)RT 
BUILDING 881 

DISTIUBUTION: LIB M E B :  1185-2157 
Mn: 9-30-85 

1. L. Banrl,, T452B HS6E ACCOUNT NO: 331 
C- T. I l l r l e y ,  TbS2B H S E  
E. 0. GarUor, 374 Uq Uste Ope 

? l l e  
3- Creeagard, T452B E S E  

SAlS'LB DESCRIPTION 

Solar Evaporation Pond 207B 1 )  North 1) Canter 
W e e k l 7  Sample) Received : 9-10-85 

North - 
9.2 

746 

268 2 89 

23 2 16 

~- 

Center 

9.7 

<1.0 

24 2 S 

- 

-4 4 25 - 



nocmlul I ~ T I O R A G  

P .0 .  BOX 464 
AMERICAN SPACE OPERATIONS 

COLDM, COLORADO 80401 
CENERAL LAM)EAIOPY 
BUILDING 881 

DISTPIBUTION: Lab NVIIBEU: U85-2096 

P o  Lo Banwe T452B W E  ACCOUNT NO: 331 
C. T. I l l r l e y ,  Tb32B BS6E 

DATE : 9-30185 

APPROVED: 
8.  D o  C.OUU~, 374 Wq W8te Ope 

Hilo 
VT. Creengud, '14528 W E  

W L E  DESCRIPTION 

Solar Evaporatlon Pond 207B 1) North 1) Center 
(Weekly Sample) Received : 8-27-85 

North 

9 00 

7 16 

323 2 33 
96 2 25 

- 

71.2 

82.6 

57 06 

Center - 
10.3 

<1 .o 

-4 2 0 
-8 2 11 

4 

4 Not requeoted 



lDaMLL IRtnliATIOU 
lDR= MERICAN SPACE OPERATIONS 
P.0. BOX 464 
CaLOEN, COLOIUW 80401 

UBORATORY 
BUILDING 881 

LAB .%T[JIIBER: -5-2035 
DATE: 9-30-85 

D ~ B U T I O N :  

L L. Eenry, T4528 E S E  ACCOUNT tw): 331 
C. T. I l l r l e y ,  14521) W E  
E. D. Cuklru, 374 Llq Uata Ope 

? i l e  /J. A. Blair 
&. Creengard, 14S2B X S E  APPROVED: 

Solar Evaporation Pond 2078 1) North 1) Canter 
(Ueekly Sample) h c e i v e d  : 8-20185 

North 

8.7 

676 

- Canter - 
10.6 

<lo0 

113 2 38 19 2 5 

41 - + 10 6 2  16 



RocxmLL fBrtpNaRw 
NORTH AlIEEuCAN SPA& OPERATIONS 
P.0. BOX 464 
COLDEN, COLORADO 80401 

&NEW IABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: n85-1973 

R. L. Eenry,, T452B H S E  ACCOUNT 190: 331 

R. D. Caokinm, 374 Wq Vote Opo 
T. Creerqard, t452B W E  

D A R  : 9-30-83 

C. T. I l h h ~ ,  T452B W E  

APPROVED>& 
Hle A. =air 

SAMPLE DESCRIPTION 

Solar Evaporation Pond 207B 1) North 1) Center 
(Weekly Sample) Received: 8-13-85 

North 

8.8 

615 

110 2 6 

- 

77 2 5 

- Ccntcr 

9.6 

<lo0 

0 2 0  

9 2 4  



RocmELL 1mPIpIIIoNAL 
.ORm AIIERXCAN SPACE OPERATIONS 

COLDW, COLORADO 80401 
? b o *  box 464 

AlU'IRCAL UPOUT 

GzImAL LIW)RAIORY 
BUILDING 881 

Solar EV8pOtatiOa Pond 2078 1) North 1) Canter 
(Weekly Sample) Eaceivtd : 8-6-85 

North - 
9.1 

990 

Center 

10.0 

- 
<I b o  

166 2 31 6 2 2  

115 2 7 29 2 8 



e- 

o 

mcKuELL IlnxmAXIOBAL 
lDRIB AMERICAN SPACE OPEUTIONS 
?.Ow BOX 464 
COLDEN, COLORADO 80401 

lllldtTflcdL REPORT 

&wEBAL U808ATORT 
BUILDflK; 881 

DISTXIBUTION: LM mEp: M5-1860 

1 0  L e  H c U v ,  T452B HSdE ACCOUNI NO: 331 
DATE: 8-9-85 

c. T. 111~1ep,  T ~ B  HSLE x Creangard, T452B ESaE 
D o  GAOILIUI, 374 Lfq W~te Ope 

mile 

-LE DESCRIPTION 

Solar Evaporation Pond 2078 1) North 1) Ccntcr 
(Weekly Sample) Received : 7-30-85 

Crorr Bet. (pCI/L) 

North 

9.1 

627 

- 

200 2 86 

57 2 12 



e -  
mcxuKLL 1 lmmiATIa  
IK)RTEI M R I W  SPAce OPERATIONS 
P.0. BOX 164 
COLDEN, COLORADO 80401 

. 
CLNeRAL IABORATORY 
BUILDINC 881 

DISZOUBUIION: LAB RlMDEp: n85-1787 

1. L o  BO-, f4S2B BS6E ACCOUNT NO: 331 

1. D. Carkina, 374 Wq Usee Qr 

f i l e  

MTE: 7-29-8s 

C. ' r e  I l lS l e~p  T452B W E  

4. Creengard, T4523 LlS6E 

Solar Evaporation Pond 207B 1) North 1 )  Canter 
(Weekly sample) Received: 7-23-85 

North 

8.9 

625 

169 2 I4  

- 

52 2 1s 

Ccntet - 
10.3 

<1.0 

18 2 11 

11 2 0 



DISTZIBOTIOLS: L M  HIMDEB: I4854501 

1. Le Eenry, T452B W E  ACCOUNT NO: 331 

P. 0. GasUuo, 374 t i q  Vote Ope 

?ile J. A. Blair 

SIIBU DESQLPROIO 

MTE: 3-26-85 

C. T o  I l l ~ l r t ,  TU21 =E 

LA. Creengard, T452B BSdE 

Solar Evaporation Pond 207B 1) North 1) Center 
(Waakly Sample) Received : 3-5-85 

Center - North - ~ ~ ~ i ~ m i r  

PE ( S O U . )  4 10.1 

15.6 Bo, a. ( d L )  4 

Croa. Alpha (pcI/L) 4 59 2 23 

73 + 0 4 - Croro Bet. (pcI/L) 

830 r u p l e  received - Pond ?roten 



ROCKYELL IWIERMATIOIIAL 
ENERGY SYSTEM GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

lbmR IBUT I ON : 

R. L. Henry, T452B HSIE  ACCOUNT NO: 331 
C. 1. I l l s l e y ,  T452B HSIE  
R 0. Gaskins, 374 L lq  Yste Ops d Greengard, T452B HS&E 
F i l e  

LAB N UHBER: M84 - 2855 
DATE : 12-12-84 

/J. A. Blair 

-+LE DESCRIPTION 

Solar Evaporation Pond 2078 1) North 1) Center 
(Ueekly Salrple) Received: 11-20-84 

Analysis 

PH (S.U.) 

NO3 as N ( W L )  

b o s s  Alpha (pCI/L) 

Gross Beta ( p C i / ~ )  

Center . - North 

8.0 10.6 

579 5.5 

- 

217 2 80 34 2 19 

11 2 24 17 2 26 



DISTEIMTIOI: LAB II(1ZQLp: m5-0712 

t L. Renry, Tb52B E S E  . A C C O m  190: 331 
C. T. Il lr ley,  T452B WIE 

tile 

SAMPLE DESCPIPRON 

e MTB: b-15-65 
W 

APPBoveo: 
. D. C.rklnr, 374 Uq Wrte Opo 2 T. Creengard, T452B BSaE 

Solar Evaporation Pond 207E 1) North 1) Canter 
(Weekly Smple )  Received : 3-26-85 

North - 
9.2 

b92 

186 2 105 

156 2 54 

Canter 

10.1 

5.1 

- 

26 2 7 

17 2 2 

.- . 



: e -  

l. 

Solar Evaporation Pond 207B 1)  SoRorth 1) Center 
(Weekly Sample) Baceived : 2-26-85 

mrth - 

4 

4 

0 
!to r u p l e  received - Pood Frozen. 

- Canter 

10 04 

3.4 

-2 2 10 

38 2 19 



NUTTICAL REPORT 
PocItyeLL INTHBNAnOU 
ENERCP SYSTEM CROUP 

GOLDEN, COLORADO 80401 
P.0. BOX 466 =NEW LABORATORY 

BUILDING 881 

DISTRIBUTION: LAB NUMBER: n84-3027 
DATE : 12-24-84 

R. L. Henty, TU28 USLE ACCOUNT NO: 331 
C. T. I l l r l e p ,  T452B RSdE . D. Carkine, 374 L i q  Uetc Ope . Grcengard, TO28 HSdE APPROVED : 

A. A. Blair 
/t 

P i  l e  

SAKPLE DESCRIPTION 

Solar Evaporation Pond 2078 1) North 1) Center 
Weekly  Sample) Received: 12-11-84 

Analysir 

pa (S.U.) 

~0 a8 N (mg/L) 3 
crosr A l p h a  ( p C l / L )  

Croer Beta ( p C l / L )  

North - 

FROZEN 

NO 

S M P L E  

Center 

9.2 

4.1 

4 2  1 1  
3 2 21 



ROCKYELL 1WTERNATIOML 
ENERGY SYSTEMS GROUP 

SOLDEN, COLORADO 80401 
P.O. eox 464 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

m m -  
DATE : 12- 12-84 

R. L. Henry, 14528 HSAE ACCOUNT NO: 331 
C. 1. I l l s l e y ,  14528 HSIE 
R .  0. Gaskins, 374 Llq Wste Ops 
d Greengard, 14528 H S i E  
F i l e  l a i r  

'SIIRPLE OESCRI PTION 

APPROVED : (&[L 
/ 

Solar Evaporation Pond 2078 1 )  North 1) Center 
(Yeekly Sanple) Received: 12-4-84 

Analysis 

pH (S.U.) 

North - 
e 

'Center 

10.0 

- 

m 3  as N ( M L )  

b o s s  Alpha ( p C l / ~ )  

6ross Beta (pCi/L) 

Pond frozen 

4.0 

6 2 17 

3 + 26 - 

I 



AMLYTICAL REPORT 
ROCKWELL IWTERMTIOML 
ENERGY SYSTECtf GROUP 
P.O. BOX 464 GENERAL LABORATORY 
GOLDEN, COLORADO 80401 BUILDING 881 

1484- 2888 
DATE : 12- 12-84 

R. L. Henry, T452B HSlE ACCOUNT NO: 331 
C. f. I l l s l e y ,  T452B H S ~ E  
R 0. Gasklns, 374 L lq  Uste Ops d Greengard, T4528 HSaE 
F I  l e  

APPROVED : 

'SARPL d 
Solar Evaporatfon Pond 2078 1) North 1) Center 
(Weekly Sanple) Received: 11-27-84 

Analysl s 

pH (S.U.) 

no3 as N ( W L )  

boss Alpha (pCI/L) 

b o s s  Beta (pCI/L) 

North - 
8.1 

Center - 
10.7 

579 2.9 

160 2 63 1 2 11 

29 2 29 5 2 24 



ANALYTICAL REPORT 

QMRAL MORATORY 

ROCWELL INERIIATIOIIAL 
ENERGY SYSTEMS QOUP 
P.O. BOX 464 

GOLDEN, COLORADO 80401 BUILDING 881 

a- 
DATE : 11-29-84 

R. L. Henry, T452B HS6E 
C. T. I l l s l e y ,  T452B HS6E 
R. 0. Gaskfns, 374 Lfq Yste Ops 
JT. Greengard, T4528 HS&E 
File 

ACCOUNT NO: 331 

APPROVED : 

. -. .. --. 

I Solar  Evaporation Pond 2076 1) North 1) Center 
(Weekly Sample) Rccci ved: 11-13-84 

Center - North Anal ysl s 

pH (S.U.) 
- 
8.3 10.8 

500 (1.0 . No3 as N (lag/L) 

203 - + 94 

46 2 43 

20 2 14 

-2 - + 28 

Gross Alpha ( p C 1 / ~ )  

Gross Beta (pCf/L) 



AMMYTICAL REPORT 
ROCKWLL IMTERIIATIOML 
ENERGY SYSTEMS GROUP 

P.O. BOX 464 GENERAL LABORATORY 
SOLOEN, COLORADO 80401 BUILOING 881 

0 

DATE : 11-29-84 
R. L. Henry, T452B HSlE ACCOUNT 110: 331 C. T. Illrley, 74528 H S l E  

4. 6rcengard. TI528 HSdE 
File 

R e  b e  Gaskins, 374 L lq  Yste OpS 

Solar Evaporation Pond 2070 1) North 1) Center (Weekly Sanple) Rece i ved : 11 -6-84 

Center - Analysis - North 

PH (S.U.) 8.3 10.7 

570 2.7 

143 2 55 
19 2 37 

no3 as N (mg/L) 

11 2 16 
-5 - + 23 

Gross Alpha ( p C i / ~ )  

Gross Beta ( p c I / ~ )  



AMLnICM REPORT 
ROCWELL INTERNATIONAL 
ENERGY SYSTEM GROUP 
P.O. BOX 464 ENERAL LABORATORY 
GOLDEN, COLORADO 80401 BUILDING 881 

NWBER: M84-2664 
DATE: 11-7-84 

R. L. Henry, T4528 HS&E ACCOUNT NO: 331 
C. 1. I l l s l e y ,  14528 HSlE 

F l l c  
APPROVED : 

. 0. Gatklns, 374 L l q  Wste Ops 4. Greengard, T452B HSlE 

SAMPLE DESCRIPTION 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Recei ved: 10-30-84 

Analysl s 

pH (S.U.) 

Center - North - 
8.2 10.5 

535 2.2 

5 + 10 - 165 + 62 
0 

-5 + 22 
0 

Gross Beta (pCi/L) 53 2 44 



ROCKVELL IIITERNATIOMAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

LAB NUHEER: M84 0 2604 
DATE: 11-7-84 

R, 1. Henry, T4529 HSaE ACCOUNT NO: 331 
C. 1. I l l s l e y ,  T4528 HSIE 
R. 0. Gasklns, 374 L lq  Wste Ops 

F i l e  
Jr. Greengard, T452B HSaE 

LE D E S C m O N  

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Recel ved: 10-23-84 

Analysls 

. pH (S.U.) 

w3 as N ( W L )  

Gross Alpha (pCi/L) 

Gross Beta (pCI/L) 

North - 
8.2 

530 

116 2 42 

48 + 47 - 

Center 

10.6 

4.0 

- 

11 2 12 

3 2 26 



e -  

@ 

. .  

ROCKELL IWTERNATIORAL 
E a R G Y  SYSTEMS GROUP 
P.O. BOX 464 
=DEN, COLORADO 80401 

ANALYTICAL REPORT 

QliERAL U8otlATdRY 
BUILDING 881 

DATE : 11-28-84 
R. L. Henry, HS&E 1452 ACCOUNT 110: 331 
C. 1. I l l s l e y ,  HS&E T452B 
R i D .  Caskins, Llq Yste 374 

F i l e  
q. Cretngard, HS&E T452B 

UWPLE 0 

APPROVED/< - B, 
A. l a l r  

IESCRIPTION , 
5 

Solar Evaporation Pond 2078 
Recel ved: 10/23/84 

1 )  North 2 )  Center 

AMLYSIS RESULTS 

Elemental analysls resul ts  are reported on attached sheets. 



LAB NO: H04-2608 
DATE: NOVEMBER 21,1984 

I 

TO: R.L.HENRY 
CC: F I L E  

ROCKYELL INTERNATIONAL 
ENERGY SYSTEHS GROUP 

ROCKY FLATS PLANT 
881 GENERAL LABORATORY 

ANALYSIS REPORT 
. . . . . . . . . . . . . . . . . . . . . . . . e . . . . .  

BLDC: T452B 
DEPT: ENV.ANALYSIS 

CHARGE: 331 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e . . . . . .   OS.....*^.....,..,................ 

SCIUPLE DESCRIPTION: 

SOLAR POND B (CENTER) 

E f l ISS ION SPECTROGRAPHIC RESULTS 
..................................................... o . . . . . . , . . . . . . . . . . . . . . . , . . .  

ELEMENT Mg/L 

A9 
A 1  
A. + 
B 
B a  + 
B e  + 
B i  
C. + 
Cd + 
C. 
co 
Cr + 
C. 
cu 
F. 
C. 
N 9  + 
K +  
Lf 
m9 + 
Hn 

.a816 
2 

<.e1 
.24 

< .e5 
< .882 
2.9 
<.e1 
<.41 <. 882 
<.e5 
.a41 
.e16 
. 2  

< .882 <. 882 
41 

.e01 

(1.8 

38.8 

3.9 

ELEMENT 

uo 
Na + 
Nb 

, H i  
P 
Pb 
Rb 
Sb 
S. + 
S i  + 
Sn 
Sr 
T. 
Te . 
t h  
T i  
T 1  
U 
V 
Y 
Zn 
Z r  

Mg/L 

.e16 
6 7 . 8  
<.e2 

.e16 
02 
.882 
-041 

<.@e41 
<.e1 
2.4 
<.e041 
.28 

<.0841 
<a841 
<.e841 
841 

< .e02 
<.2 

< . 2  
. eeai 

841 
.e04 1 

+ ATOMIC ABSORPTION SPECTROPHOTOMETRIC RESULTS. 
++ NOT RUN 

TOTRL SOLIDS: 486 

........................................,........ s...,.......................... I 
ANALYSIS BY: R2D. DLP 

PLRTE NO: 2904 - RPPROVED BY F. .&,A& 



TO: Re L. HENRY 
CC: F I L E  

LAB NO: R84-2688 
DATE: NOVERBER 21,1984 

ROCKUELL INTERNATIONAL 
ENERGY SYSTEnS GROUP 

881 GENERAL LABORATORY 
ROCKY FLATS PLANT 

ANALYSIS REPORT .............................. 
BLDG: T452B 
DEPT: ENV.ANALYS1S 

CHARGE: 331 

.................................................... o . . . . . . . . . . . . . . , . . , . . . . . . . . .  

SAMPLE DESCRIPTION: 

SOLRR POND B (NORTH) 

ERISSION SPECTROGRAPHIC RESULTS 
................................................................................ 

ELEHENT Rg/L ELEHENT H g 4  

A 9  
A 1  
A s  + 
B 
B a  + 
Be + 
B i  
C. + 
C d  + 
C. 
co 
C r  + 
C. 
cu 
F. 
G. 
H 9  + 

K +  
L i  
HQ + 
Hn - 

<. 8835 

<.e1 
.31 

< . e 5  
<.e17 

< . e 1  

<.e17 
< . e 5  
<.35 
<.e17 

. 28  
<.e17 <. 882 

82.8 
3.3 

87.0 <. 835 

1 

<1.8 

28 .8  

<3 .5  

Ro 
N. 
Nb 
H i  
P 
Pb 
R b  
Sb 
S. 
S i  
Sn 
S r  
T. 
T. 
T h  
T i  
Tl 
U 
V 
Y 
Zn 
Zr 

.e869 
+ 378.8 <. 17 <. 835 <. 1 1  

<.35 <. 835 
+ . e1 
+ 5.6 

< .e35 
3.5 <. 835 
<.35 <. 835 

869 
I <e817 

<. 835 

< e  17 <. 835 

.a035 

<1.7 

<1.7 

+ ATORIC ABSORPTION SPECTROPHOTORETRIC RESULTS. 
++ NOT RUN 

TOTAt SOLIDS: 3459 

..............................................................*................... 
ANALYSIS BY: . R2DeDLP 

2884 - PLATE NO: 



ROCKYELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
60LDEN , COLORADO 80401 

ANALnICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

. HWER: na4-2479 
DATE : 10/22/84 

R. L. Henry, T4528 HSaE ACCOUNT NO: 331 
C. T. I l l s l e y ,  T4528 HSaE 

F1 l e  
APPROVED: 

R. D. QSkfnS, 374 L Iq  USte OPS 
4. Sreengard, 14520 HS6E 

PLE DESCRIPTION 

Solar Evaporatlon Pond 207B 1) North 1)  Center 
(Yeekly Sample) Recel ved: 10/9/84 

Analysls 

PH (S.U.1 

1103 as N ( W L )  

Gross Alpha (pCI/L) 

Cross Beta (pCI/L) 

Center - North 

8.3 10.9 

5 70 < 1.0 

124 2 54 8 2 9  

- 

39 2 39 -3 + 24 



ROCKVELL INfERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

8 
DATE : 10/22/84 

R. L. Henry, 1452B HSlE ACCOUNT NO: 331 
C, T. I l l s l e y ,  14528 HSlE 

F l  l e  

WPLE DESCRIPTION 

JR 1. Greengard, 1452B HSlE APPROVED: :* 8 

. 0. Sasklns, 374 L l q  Yste Opt 

Solar Evaporation Pond 2078 1) North 1)  Center 
(Weekly Sample) Recel ved: 10/2/84 

Analysl s 

pH (S.U.) 

NOg as N (ng/L) 

Gross Alpha (pCI/L) 

Gross Beta (pC1A) 

North 

8.3 

- 
720 

97 2 38 

44 + 38 - , 

Center 

10.9 

< 1.0 

4 2 1s 

2 2 26 



ROCKVELL INTERNATIONAL 
UQRGY SYSTEMS GROUP 
P.O. BOX 464 
BDCDEN, COLORADO 80401 

ANALYTICAL REPORT 

QNERAL UBORATORY 
BUILDING 881 

ON: LAB NUUBER:77 - 
DATE : 10-05-84 

R. L. Henry, T4528 HSE ACCOUNT NO: 331 
C. T. I l l s l e y ,  14528 HSaE 
R 0.  Gaskins, 374 Liq Wste Ops 

F I l c  
APPROVED : d Greengard, 14526 HSaE 

E D E S C R I P m N  

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Sanplc) Recei ved: 9-25-84 

Analysl s 

PH (S.U.1 

nbg as N 

Gross Alpha (pCl/L) 

G r o s s  Beta (pCl/L) 

. -  

North 

8.4 

335 

98 2 45 

38 + 45 

- 

- 

Center 

11.1 

a . 0  

8 2  14 

8 2 29 

- 

. . . .  . .  .. . 

1 



ROCKUELL INTERNATIONAL 
ENERGY SYSTEMS QOUP 
9.0. BOX 464 
GOLDEN, COLORADO 80401 

ANALnICAL REPORT 

GENERAL M O R A T O R Y  
BUILDING 881 

DI STR I BUTI ON: LAB N W E R :  1384-2312 
DATE : 10-05-84 

R. L. Henry, T4528 HSIE ACCOUNT NO: 331 
C. 1. I l l s l e y ,  T452B HSIE 

Fl l e  

. D. Gasklns, 374 L l q  Yste Ops R . Creengard, T4528 HSIE 

WPLE DESC RIPTI ON 
Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sanple) Recel ved: 9-18-84 

North Analyslt - 
pH (S.U.) 

NO3 as N (mg/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

8.4 

560 

126 2 56 

39 2 50 

Center 

11.1 

2.6 

15 2 16 

- 

-8 2 27 



RQCKUELL INTERNATIONAL 
E X R G Y  SYSTEMS GROUP 
P.O. BOX 464 
-DEN, COLORADO 80401 

W Y T I C A L  REPORT 

GENERAL LABORATORY 
BUILDING 881 

ON: N m :  W4-2247 
DATE : 9-27-84 

R. L. Henry, 14529 HSM ACCOUNT NO: 331 
C, 1. I l l s l e y ,  T4SZB HSU 
R, 0. Gaskins, 374 Llq Yste Ops 

File B a r  
A P P R O Y E O : A ~  ~ 1 ,  Greemgard, 14528 H S U  

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Sanple) Recel ved: 9-11-84 

Gross. Beta (pCi/L) 

. - 

Center - North 

8.7 11.1 

- 

852 (1 .o 
157 - + 63 3 f. 13 

30 2 44 17 2 30 



a 

ROCKUELL IKKRMTIOMAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

BISTRIBUTION: LAB N-. 

ANMYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

WEER: w-2173  
DATE : 9-1 3-84 

R. L. Henry T452B ACCOUNT NO: 331 
C. 1. I l l r l e y  14528 

0. Gasklns 374 

F i l e  
APPROVED : 2 Greengard T4528 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Recel ved: 9/4/84 

Analysl s 

pH (S.U.) 

NO3 as N ( q / L )  

Gross Alpha (pCI/L) 

Gross Beta (pCIA)  

North 

8.9 

340 

- 

15 2 79 

60 2 45 

, 

Center 

10.7 

4.0 

30 - + 22 

13 + 26 

- 

- 



AMLYTICAL REPORT 
R O C M L L  INTERMTIOMM 
ENERGY SYSTEMS 6ROUP 
P.O. BOX 464 GEERAL LABORATORY 
GOLDEN, COLORAOO 80403 BUIUING 881 

. - 
DATE : 9-13-84 

R. L. Henry 1452B ACCOUNT NO: 331 
C. 1. I l l s l e y  T452B 

F i l e  
q. R. Greengard 0. Gaskins 1452s 374 APPROVED &, : 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sanpl e)  Recel ved: 8/28/84 

. 
Analysis 

pH (S.U.) 

North 

9.0 

- Center 

10.6 

- 

4 + 8  - Sross Alpha (pCI/L) 13 2 50 
. 24 + 43 8 + 31 - Gross Beta (pCI/L) - 



ROCICUELL INTERNAlIONAL 
EHERGY SISTERS a O U P  
P.O. BOX 464 
SOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DATE : 8/28/84 
R. L. Henry 14528 ACCOUNT NO: 331 
C, 1. I l l t l e y  f4526 
, D. Gaskins 374 
1, Greengard 14528 

UFi l e  

Solar Evaporatlon Pond 2078 1 )  North 1 )  Center 
(Weekly Sample) Recel ved: 8/21/84 

Analysl s 

pH (S.U.) 

N% as N (lag/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

North 

9.0 

682 

87 2 42 

61 2 52 

- Center 

10.2 

1.2 

24 2 20 

24 2 33 

- 



ROCKYELL IKTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
60LDEN. COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 8 8 1 .  

ON: U B  N m :  I464 - 1992 
DATE : 8/20/84 

R. L. Henry T452B ACCOUNT NO: 331 
C. 1. I l l s l e y  T452B 

D. Gaskins 374 
0. Hoffman T452B 

F i l e  
APPROVED : 

Solar Evaporation Pond 2078 1 )  North 1) Center 
(Weekly Sample) Received: 8/14/84 

Analysis 

PH ( S O U . )  

no3 as N ( W L )  

QOSJ Alpha (pCi/L) 

b o s s  Beta (pCi/L) 

Center - North 

9.3 10.2 

676 < 1.0 

141 2 66 

- 

18 2 25 

-2 + 26 16 2 32 - 



a -  

a 

ROCXYELL INTERNATIONM 
ENERGY SYSTEHS GROUP 
9.0. BOX 464 
GDU)EN, COLORADO 80401 

AMLVTICAL REPOUT 

GENERAIL LABORATORY 
BUILDING 881. 

tR: H84 1938 
DATE : 8/20/84 

R. L. Henry 14528 ACCOUNT NO: 331 
C. 1, I l l s l e y  T452B 
R. 0. Gasklns 374 

A. 0. Hoffman T452B 
File 

APPROVED : 

Solar Evaporatlon Pond 2078 1 )  North 1) Center 
(Weelrly Smple) Recel ved: 8/7/84 

Analysis 

.pH (S.U.) 

N% as N (W/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

North 

8.4 

647 

7 

95 2 46 

1s 2 38 

Center 

7.4 

< 1.0 

- 

1 2 16 

20 2 29 



ROC WELL INTERMATI OWL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: H84-1815 
DATE : 7/30/84 

R. L. Henry T4520 ACCOUNT NO: 331 
C. T. I l l s l e y  f4526 
R. D. Gasklns 374 A. 0. Hoffman 14526 
F i l e  

W P L E  DESCRIPTION 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Recel ved: 7/24/84 

Analysl s 

pH (S.U.) 

NO3 as N (mg/L) 

Gross Alpha (pCl/L) 

Gross Beta (pCI/L) 

- 

Worth 

9.0 

743 

80 f 32 

- Center 

10.9 

4 . 0  

15 2 19 

20 f 40 17 2 30 



a -  
ROCWELL IISTERNATIONAL 
EIERGY SYSTEMS GROUP 
P.O. BOX 464 
GOU)EN, COLORADO 80401 

ANMYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

-- -- -- ---- 
OIsTT( IBUT 1 ON : LAB N W E R :  W -1751 

DATE: 7/24/84 
R. L. Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  T452B 
R. 0. Gasklns 374 

,N. 0. Hoffman T452B 
F1 le 

S W L E  D E S C m I O N  

-..- - 
---- 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Recel ved: 7/17/84 

Analysl s 

pH (S.U.) 

NOg as N (mg/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

Center - North 

8.5 10.4 

575 < 1.0 

143 2 58 

- 

7 2 19 
61 2 66 25 2 32 



ROCKMELL IWTERNATIONAL 
EMRGY SYSTEHS GROUP 
P.O. BOX 464 
60LDEN. COLORADO 80401 

ANALYTICAL REPORT 

QNERAL LABORATORY 
BUILDING 881 

aIsr r \ I8u l I  ON : LAB NUHEER: H84-1650 
DATE : 7/24/84 

R. 1. Henry 1452E ACCOUNT NO: 331 
C. 1. I l l s l e y  T452B 
R, D. Gaskins 374 

/W. 0. Hoffman T452B 
F I l e  

W P L E  DESCRIPTION 

AP PR 0°C D@& 

Solar Evaporatlon Pond 2078 1)  North 1) Center 
(Yeekly Sample) Recel ved: 7/3/84 

- hnalysl  s 

pH (S.U.) 

m3 as N ( q / L )  

Smss Alpha (pCI/L) 

b o s s  Beta (pCl/L) 

Center --.  North 

9.2 10.9 

633 3.7 

153 2 70 

62 + 55 

-- 

6 + 23 

20 + 35 

- 
- - 



ROCWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
MLDEN. COLORADO a0401 

ANMYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

ON: LAB RWER: M4 - 15bJ 
DATE : 7/6/84 

R. L. Henry 14528 ACCOUNT NO: 331 
C. T. I l l s l e y  T452B 
R. 0. Gasklns 374 fl. 0. Hoffman T452B 
F l l e  

fAnPLE 0-ON 

APPROVED : 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Recel ved: 6/26/84 

Analysl s 

pH (S.U.) 

NO3 as N (og/L) 

Gross Alpha (pCI/L) 

Cross Beta (pC1IL) 

Center - North - 
9.6 a. 9 

67 5 1.9 

124 2 67 43 + 25 - 
-6 + 27 67 2 49 - 



ROCWELL IKlERNATIONAL 
ENERGY SYSTEM GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

.. 
DATE : 7/6/84 ' 

R. L. Henry 1452B ACCOUNT NO: 331 
C. 1. I l l s l e y  14528 
R. 0. Gasklns 374 

,,U. 0. Hoffman 14528 
f i l e  

PLE D E S C R m O N  

Solar Evaporatlon Pond 2078 1)  North I )  Center 
(Ucekly Saaple) Recel vcd: 6/19/84 

North - Analysis 

pH (S.U.) 9.3 

mg as N (mg/L) 674 

Gross Alpha (pCI/L) 250 2 132 

55 + 51 Gross Beta (pCI/L) - 

Center - 
8.2 

1.9 

7 + 20 - 
11 2 33 

J 



RocxmLL I m ~ r 1 o H u  
#)BTH AI(ER1CAH SPACE OPERATIONS 
P.0 .  BOX 464 
COLDEN, COLORADO 80601 

mmcAL REPORT 

CEnaAL LABORATDRY 
DMLDINC 881 

DISTRIBUTION: tAb WUIBXR: H85-1662 
DATE: 7-19-85 

R. Lo bury,  T452B HSLE ACCOUNT NO: 331 
C. T. I l l s l ey ,  T4528 RSaE 
R. 0. C.SUM, 374 Wq Umte Opr 

?l l e  A. Blair 

W L E  DESCRIPTION 

APPRO m h . '  Vf. Creeagard, Tb52B B S E  

Solar Evaporation Pond 207B 1)  North 1) CLnter 
(Weekly Sample) Received: 7-9-85 

North 

8.4 

662 

112 2 16 

- Center 

10.4 

<1 .o 

6 2 9  

- 



CgneRAt LABORATORY 
BUILDING 881 

DISTUbUTION: Ldb WUIIBEB: l a 5  -1615 
DATE: 7-23-85 

L Lo Henry, Tb521 BSLE ACCOUNT NO: 331 

Po D. Gamlrinr, 374 Liq Umta Ope 

?llc J. A. Blair 

SAMPLE DEgCPfPnOlO 

C. T. 1 1 h h ~ ~  t4521 W E  

APPROVED,& A- Creengard, Tb521 ES&E 

Solar EPaporation Pond 207B 1 )  North 1)  CIntar 
(Weekly Sample) Received : 7-2-85 

North - 
8.7 

634 

118 2 10 

88 2 20 

Canter 

11.0 

< l o 0  

- 

19 2 10 

26 2 36 



IlRtpNArIONAL 
BoRTli AMERICAN SPACE OPERATIONS 

COLDEN, COLORADO 80401 
P.0. M I X  464 CWERAL LABORATORY 

BUILDING 881 

DIS~IPTIOt?: IAIJ RIRQIER: MS-1555 

C. T. Il lr ley,  T452B U S E  
1. D. h r k i a a ,  374 Lfq Urte Opa 

?ile J. A. Blair 

SIUBI2 DESCRIPTION 

DATE: 7-1 1-85 
ACCOUNT NO: 331 1. L o  B ~ I I ~ ,  T452B ES6E 

d. Greeagard, T452B W E  

Solar Evaporation Pond 207B 1) North 1) Ccnter 
(Ueekly Sample) Recei vtd : 6-25-85 



m L L  INTERIUTIOEUt 
II)RTU AMERICAN SPACE OPERATIONS 

COLDEN, COLORADO 80401 
P.0. BOX 464 GENERAL W R A M R Y  

BUILDING 881 

DISTRIBUTION: LAB WUIIBEB: n85-1499 
DATE : 6-26-85 

P. L. Henry, T452B HS&E ACCOUNT NO: 331 
C. T. I l l s l e y ,  1452B aSaE 

Hle 

SAMPLE DESCRIPTION 

APPROVED: 
!E. 0. Garkiinr, 374 Liq Uste Ope 
41. Crecngard, Tb528 HSaE 

Solar Evaporation Pond 207B 1) North 1) h a t e r  
(Weekly Sample) Received : 6-18-85 

North 

9.1 

658 

- 

231 2 19 

44 + 17 - 

e n t e r  

10.2 

- 
<1 .o 

18 2 0 
33 2 15 

I 



DIsmmIoN : IdB WIRUIm: WS-1433 

R. L. Henry, tb52B ES6E ACCOUNT HO: 331 
C. T. Illrley, T452B RS&E 

n l e  b /J. A. Blrlr 

SdlIPLE DESCZUPTIOII a 

DATE: 6-20-85 

D. Carkina, 374 Liq Urte Opr 4. Gretagard, T492B W E  APPROVED: 

* 

Solar Evaporation Pond 207B 1) North 1) Canter 
' (Ueeklp Smple) Recef ved : 6-11-85 

North 

7.5 

732 

17) 2 16 
39 + 0 

- 

- 

Center - 
9.2 

<I 00 

27 + 7 

45 2 55 
- 



bDa(yehL IIIRpRIIII0Hu 
loRlg AMERICAN SPACE OPERATIONS 
?oOo W X  464 
Comm, c0U)BIIw 80401 

mmcAL REPORT 

CWGIUL LMORArnXY 
BUILDING 881 

Solar Evaporatiou Pond 207B 1) North 1) e n t e r  
(Weekly sample) Received : 6-4-85 

mrt h - 
9.1 

616 

88 2 27 

SO 2 24 

~~ 

Center 

9.4 

< l o 0  

8 2 9  

49 + 9 

- 

- 



, 

I 

RbcIoIIzLL XRTEWUTIORAt 
NORM M R I W  SPACE OPERATIONS 

COLDeR, COLOBMO 80401 
P o 0 0  BOX 464 

REPORT 

DISTRIBOTIOI: Lab l8UHDER: IUS-1292 

L L o  Baa-, T452B E S E  ACCOUNT 110: 331 
DATE: 6-7-85 

c. T. xiiaiet, 2452~ E S ~ E  
D. tA;..kina, 374 Uq Wate Op8 2 Creeagard, 24521 E S E  

?lie 

SAMPLE DESCEUpTIO# 

1) Ccoter Solar Evaporation Pond 207B 
(Weekly sample) Bacaircd : 5-28-85 

1) Aorth 

North 

9.3 

660 

- 

29 2 I4 

118 + 24 - 

~- 

Center - 
10.6 

<1.0 

19 3 18 

20 f 44 



a -  
mcm8LL ImEENATIOlw 
lorn MRICAN SPACE OPEBATIONS 
?.Om BOX 464 
ODLDEN, COUBADO 80401 

ARALRCAL RXWPT 

DISTRIBUTION: Idb NUMBER: -5-1233 

1. L. Eenry, T452B ES6E ACCOUNT NO: 331 
C. t. I l l r l c y ,  1452B R S E  
R. D. C.rklnr, 374 Uq Uetc Ope 

=le 

W WSQupnON 

DATE : b7-85 

h. Crrangrrd, T452B H S E  

Solar Evaporation Pond 207B 1 )  North 1)  Canter 
(Weekly Sample) Received : 5-21-85 

a 



~ I n n m A r x o n A L  
tNEBcy SYSTEns Cpom 
P.0. BOX 464 
COLDSN, COLOPAM) 80401 

ANALn1CAL upopt 

GENERAL LAbOBATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: n85-1160 

R. L o  Ban-, T452B M E  ACCOUNT NO: 331 
C. T. I l l r lay ,  T452B BS6B 
E. D. Carkine, 374 Wq Vote Ope 

P i l e  A. Blair 

SAMPLE DUSCPIPTIOB 

DATE: 5-22-85 

M. Graangard, T452B W E  

Solar Evaporation Pond 207B 1) North 1) Center 
(Ueckly W p l e )  Received: 5-14-85 

North - Center - 
662 <lo0 

161 2 15 41 2 2 

43 - + 24 -9 2 4 

. 



(;enBAL tMoBAMPY 
BOfLDIAC 881 

DISZPIBUTION: LIBmRlBKp: 1185-1082 
MTZ: 5-17-85 

1. Lo b U q ,  T452B ES6E ACCOUNT 110: 331 
C. T. Il lr lep,  T452B W E  
1. D. C.rkin8, 374 Uq Uete Ope 

?I18 1 J. A. Blair 

SAMPLE DeScPLpRO# 

APPROVED: ,& &. Creengard, T452B m E  

Solar Evaporation Pond 207B I )  North 1) Canter 
(Ueelrly hmple) Received : 5-7-85 

mora Alpha ( p U / L )  

-08s Beta (pCl/L) 

Center - North 

9.2 11 00 

557 (1.0 

- 

195 2 19 

37 - + 7 

7 2 14 

9 + 3  - 



Solar tvaporatioo Pond 207b 1) North 1) Canter 
(Weekly Sample) Received : 4-30-85 

Worth 

9.0 

656 

- Ccnter - 
10.7 

1.8 

129 2 10 29 2 22 
30 2 28 -5 2 3 



.- 
RocblgLL IMTZlUJATIOHAt 
ENERGY SYSTEM CROUP 

COLDEN, COLORADO 80401 
P.0. BOX 464 

lusALYTIcAL REPORT 

CENElUL LABORATORY 
BUILDING 881 

DISTRIBOTXON: IAD NUMBER: n85-0967 

C. T. Illslay, T452B HSLE 
PO Do Casklnr, 374 L i q  Wste Ope 

t i l e  

DATE: 5-3-85 
Lo b o w ,  T452B ASLE ACCOUNT NO: 331 

JT. Crecngard, Tb52B RSLE 

SAMPLE DESCRIPTION 

Solar Evaporation Pond 207B 1) North 1) Center 
(Weekly Sample) Received: 4-23-85 

~ ~~ 

Center - North - Analysis 

pR (S.U.) 9.2 10.8 

m3 as N (mg/L) 65 1 2.4 

Crorr Alpha ( p C i / L )  1 4 9  - + 23 27 2 4 

Cross Beta ( p C i / L )  47 - + 33 31 2 0 



mcxmLL IRmNATIOIuL 
#QTB AMERICAN SPA& OPERATIONS 
? e 0 0  BOX 464 
GOLDEN, C O U B M O  80401 

AXALTTICAL WPOR? 

LABORATORY 
DOILDINC 881 

DISTUBUTIOI: LAB mEx: m35-0949 

1. L. Henry, W E  T452B ACCOUNT NO: 331 

1. D. Garklns, t i q  Waste Ops 374 

?'lie 

Lllllpld DltSCPIPTIOR 

DATE : S24-85 

c. T. 111sie7, B S ~ E  T ~ X B  

;To Creengard, BS&E T452B 

Solar Evaporation Pond 207B 1) North 1) Center 
(Quarterly Sample) Received: b-23-85 

Klemental aarlymis results are reported on attached sheets. 



LAB NO: R8S-8949 
DAW: RAY 23, 198s 

TO: C. T. ILLSLEY 
CC: FILE 

ROCKYELL INTERNATIONAL 
ENERGY SYSTERS GROUP 

ROCKY FLATS PLANT 
mi GENERAL LABORATORY 

ANRLYS I S REPORT 
. . . . . . . . . . . . . . . .e. . . . . . . . . . . . . . . . .  

BLDG: T 4328 
. DEPT: ENV. ANALYSIS 

CHARGE: 331 

SOLAR POND <NORTH> 

EMISSION SPECTROGRAPHIC RESULTS 
..............~.........................*~~~~~~~.~~o~e~...~.....*..e.........,.,..,..... 

M g 4  ELEMENT MgyL ELEMENT 

A 0  
A 1  
A. + 
b 
88 + 
Be + 
B1 
C. + 
Cd + 

co 
Cr + 
C. 
cu 
Fe 
Ce 
Ha + 
K +  
L1 
fig + 
mn 

C 8  

082 
a 16 

<.e1 
e 29 

<.e5 
<a02 

<.e1 

<.e2 
<.e3 
<a41 
<.e2 
29 

<e02 
< .e02 

<1.0 

190 

<4.1 

120. 0 . 37 
120. 0 
<e0041 

Ro 
N. 4 
Nb 
N1 
P 
Pb 
Rb 
Sb 
8. 4 
s i  4 
Sn 
Sr 
T. 
Te 
Th 
T I  
T l  
U 
V 
Y 
2n 
Zr 

<.0041 
620.0 
<.2 
<.e41 
<.2 
(-0041 
<e41 
<e041 
.e2 

2.1 
< 041 
1.2 
<e841 
<.41 
<e041 
<.e2 
<.e2 

(-041 

<.2 
<.e41 

<2 

<2 

+ ATORIC ABSORPTION SPECTROPHOTOMETRIC RESULTS. 

TOTAL SOLIDS: 4084 

++ NOT RUN 

ANALYSIS BY: R2D. DLP 

2994 PLATE NO: - APPROVED ny .. .Fbb.p 



LfiB NO: M05-8949 
DRTE: NAY 23, 1983 

TO: C. T. ILLSLEY 
cc: F I L E  

ROCKYELL INTERNATIONAL 
ENERGY SYSTERS GROUP 

ROCKY FLATS PLANT 
mi GENERAL LABORATORY 

ANALYSIS REPORT 
. . . . . . . . . . . . . . . . . . . . * e . . . . . . . .  

BLDG: T452B 
DEPT: ENV. ANALYSIS 

CHARGE: 331 

ELERENT Rg0L 

Ag 
A 1  
A. 
B 

Be 
B1 
C. 
Cd 
Ce 
co 
C r  

cu 
Fe 
Ge 
N9 
K O  
L i  
M 9  
Mn 

88 

C8 

,015 . 13 
<.e1 

67 

< . e 5  
< 0037 

<.e1 
<.74 
< 0037 
<e05 
< 074 

037 
e 074 

< 0037 
< ,002 

. 032 

.e22 

<1.0 

45. 0 

36.8 

13.0 

ELERENT 

NO 
N. 4 
Nb 
N1 
P 
Pb 
R b  
Sb 
Se 
s1 
Sn 
Sr 
T. 
Te 
Th 
T i  
Tl 
U 
V 
Y 
Zn 
Zr 

RgHL 
- 

037 
230. 0 

< 037 
.e13 
074 

< 0 0007 
< 074 
< 0074 
<.e1 
5.5 
< .e074 . 5 2  
< 0074 
< . 074 
< 0074 . 022 
< 8037 
<.37 
< 0074 
<.37 
< 037 
< 8074 

* ATORIC ABSORPTION SPECTROPHOTORETRIC RESULTS. 
@* MOT RUN 

TOT# SOL I DS: ?44 

ANALYSIS BY: R2D, DLP 

2994 - PLATE NO: APPROVED Bp.. L& . . . 



CZHEUL LABORATORY 
BUILDING 881 

DISTI1I~ufl(ON: IAB mu: nas43a92 

1. L. Eenry, T4520 HSdE 
C. T. I l l r l e y ,  T4520 H S B  
a. D. Gaskins, 374 Uq Vote Ope 

'T. Crcengard, T452B ESLE 
Hila 

DATE: 4-25-85 
ACCOUNT NO: 331' 

s1Il(pta DISCRIPTION 

Solar Evaporation Pond 207B 1) North 1) Ccnter 
(Ueaklp Sample) Received : 4-16-85 

North 

9.3 

615 

- 

154 + 4 

20 6 

- 

Center 

10.1 

3.2 

- 

14 - + 2 

7 + 14 - 



north - 
9.2 

630 

108 2 3 

64 2 13 

~ 

Canter 

8.9 

4.3 

- 

14 2 4 

10 2 10 



a -  

a 

DISTRIBUTION: LAB MUMBLE: MW3766 

1. L. Bhury, T452B BSiE ACCOIINI'NO: 331 
C. To Xllrley. TU21 W E  m 

1. D. CUUUI, 374 Wq Uate Opr 

File J. A. Blair 

SAMPLE DBSCPIPTIOM 

m 4-15-85 DATE: 

vt. heeUgrrd, T45n HSLE 

Solar Evaporatloa Pond 207B 1 )  North 1 )  Center 
(Weekly Sample) hceived : 4-2-85 

Mrth 

9.1 

540 

- Center - 
8.5 

5.3 

33 2 0 

86 2 0 
18 2 2 
20 2 28 



EoawKLL nrrEExATIoRbL 
mRGr SIms cBoup 
P.0. BOX 464 
COLDEN, COLOBADO 80401 

CMERAL UUORAIQRY 
BUILDING 881 

Solar Evaporation Pod 207B 1) North 1) Canter 
(Weekly Sample) Received : 3 4  4-85 

North 

9 00 

585 

- 

230 2 56 

163 2 25 

Center 

10 .8 

2.9 

- 

16 f: 3 

25 f: 22 



a -  

m 

mcmuLLImzmArx6Ru, 
? * O o  BOX 464 

S T S m S  GROUP 

COLDEN, COLORADO 60401 

DISTRIBUTIOR: U E  m E P :  M35-0573 

E. L. Henry, T452B RSLE ACCOOHT NO: 331 
C. T. I l l r l ey ,  T45B W E  

DATE : 3-26-83 

Po D o  a 8 U D 0 ,  374 Uq U 8 t e  Ope 
fl. Crecngard, T4528 ES6E 

t i l e  

SAMPLE DESCUPTIOB 

Solar Evaporation Pond 2078 1)  North 1) Center 
(Weekly Smple) Raceived : 3-12-83 

Center 
7 

m r t h  - 
' 8.8 10.7 

390 2.2 

(1.3 2 0.4) X IO2 

(1.6 2 0.1) X IO2 

19 2 13 

31 2 16 



ROCWELL INTERMTIOW 
ENER6Y SYSTEMS GROUP 
P.O. BOX 464 
WLDEN, COLORADO 80401 

ANMTTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

0 I STR I BUTION : M L B E R :  H84-1467 
DATE : 7/24/84 

R. L. Henry 14528 ACCOUNT NO: 331 C. 1. I l l s l e y  T4S2B 
R. 0. Gaskins 374 

wII. 0. Hoffran 14528 
Fl le 

fAnPLE DESCRIPTION 

APPROVED : 

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Sanple) Recei ved: 6/12/84 

Center - h a l y s i s  - b r t h  

8.9 

667 

84 2 49 

35 2 39 

7.7 

1.0 

10 2 16 

23 2 30 



I 
- 

- IHTxUArIoIIlL 
gctpcI STSTUS CBom 
? e 0 0  bOX 464 
COLDM, COLORADO a0401 

LABORATORY 
BUILDIIOC a31 

D I ~ B [ P T I O I :  IAB IIIIQEP: n85-0573 
nAn: 3-26-83 

1. L. Ben-, T452B B S I E  ACCOUNT NO: 331 
C. T. I l lr ley ,  T452B Est 
R. 0. C.rkin8, 374 Llq Urte Opr 

?ile J. A. Blair 

SaSPLE D r n P T I O B  

mUmD+ L/f. Creeogard, T452B E s t  

Solar Evaporation Pond 207B 1)  llortb 1)  Canter 
(Weekly Sample) Received: 3-12-85 



ROCKNELL IN'TERNATIOW 
EMERGY SYSTEMS QOUP 
P.O. BOX 464 
SOLDEN, COLORADO 80401 

AMLVTICAL REPORT 

QNERAL LABORATORY 
BUILDING 881 

TETRIBUTION: UB NUMBER: M84-2541 
DATE : 10/22/84 

R. L. Henry, TIS28 HSaE ACCOUNT NO: 331 . 
C. 1. I l l s l e y ,  14528 HS6E 
R .  0. Gasklns, 374 l l q  Yste Ops 

IT. Greengard, 14528 H S U  
F I  l e  

SAMPLE DESCRIPTION 

APPROVED : 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Recel vcd: 10/17/84 

Analysl s 

. PH (S.U.) 

W3 as N (ng/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

Center - North 

7.8 10.5 

600 1.6 

123 2 50 

39 + 35 

- 

2 2 11 
3 + 23 - - 



a- 

R o  L a  Benry T452B 
C o  T o  I l h l q  T4528 

v’Ro D o  &fh T45ZB 
R. 0. Ga8klns 374 

?i le 

Solar Evaporation Rxd 2078 1) North 1) Oenter 
( m k l y  Saqde) RecsiMd: 6/5/84 

mrth 

8.6 
- 
600 

142 63 

S8 2 46 

O?nter - 
8.2 

3.1 

8 2 15 
29 2 31 



AMlYTICAL REPORT 
ROCIMLL INTERIIATIOML 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 GEIIERAL UB(3RAlORY 
SOlDfN, COLORADO 80401 BUILDING 881'. 

N m :  0 

DATE : 8/15/84 
C, T. Illsley 1-4528 ACCOUNT NO: 331 

/k, 0. Hoffmn 1-4520 
R, L. Henry 1-4528 
R, 0. 6dsklns 374 
F1 l e  

APPROVED : 

2078 Solar Pond - Quarterly Sample Recelved: 6/5/84 

kralytls 

fl (S.U.1 

*3 fJ ( W L )  

Total Olssolved Sollds (mg/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCl/~) 

PU - 239 (pCI/L)  

k - 241 (pCl/L) 

u dpcI/L) 
( V I A )  

Result 

9.6 
- 
2650 

2109 

2886 2 2423 

(3.0 2 1.9) X lo1 

722 2 250 

(9.7 2 3.4) x 101 

(3.3 2 0.2) x 103 

(6.4 2 0.6) X lo3 



North 

8.7 

600 

145 + 64 

- 

- 
37 2 37 

9.6 

1 a 7  

202 19 

8 2 25 



e -  

. .  . .  



10.9 

e. 



BUIUIffi 881 

alar Evaporaticm Pond 2078 1) ruth 1) Qnter 
( m a y  -le) mceived: 5/8/84 

enter - EsDrth 

8.2 10.3 

Analysis 

- @3 (SOU.) 
- 
628 

121 If 53 

3.2 

18 If 19 



1 

i 

. 
! 

! 

! 
t 
! . 



.:. = 464 .e, e 80401 

mmQs 
solar Evaporation Forrd 2078 1) N x t h  1) Osnter 
( w k l y  sanple) mceived: 4/24/84 

North 

8.3 

645 

162 2 70 

- 

49 2 33 

Oenter 

11.0 

4 e 8  

- 

18 2 14 

23 2 26 



e -  

e 

e 

I 

.. L Bbnry T452B 

.. t. Illsley TI528 
:, 0. Gdmkilm 374 
h. R B o f m  T4528 
!It 

North - 
8.4 

s63 

98 + 18 

71 2 41 
- 

Center 

11 01 

50s 

6 2 17 

- 

21 2 2s 

, 
I . 



' 0 -  

L 



e -  
DIsLsuBvLlcH: UB MMBER: m c i 4 1 0  

m: 6/14/04 
R. Lo Aew T452B M32XXUT No: 331 

R. D. Gaskins 374 
dNo Do H O f h  T452B 

Pile 

C o  To I118lw T452B 

North 

8.6 

- 
600 

142 f 63 

58 + 46 - 

Oenter - 
8.2 

3el 

8 2 15 

29 2 31 



AKALYTICAL REWRT 
ROCKYELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 GENERAL MORATORY 
GOLDEN, COLORADO 80401 BUILDING 881'- * 

ON: 
DATE : 8/15/84 

C. f. I l l s l ey  T-452B ACCOUNT NO: 331 
'N. D. Hoffman T-452B 

R. L. Henry Td52B 
R. D. Gaskins 374 
F1 le  

APPROVED : 

2078 Solar Pond - Quarterly Sample Received: 6/5/84 

Result - Analysis 

pH (S.U.) 9.6 

m3 as N (arg/L) 

Total Dissol ved Sol Ids  (mg/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

Pu - 239 (pCi/L) 

k - 241 (pCI/L) 

u- ( P C W  

3H (pCl/L) 

2650 

2109 

2886 2 2423 

(3.0 2 1.9) X lo1 

722 2 250 

(9.7 2 3.4) x lo1 

(3.3 2 0.2) x 103 

(6.4 2 0.6) X lo3 



.- 
North 

8 -7 

600 

145 + 64 

- 

- 
37 2 37 

denter - 
9.6 

1.7 

20 2 19 

8 2 25 



e-  /- 

Solar Evaporatiar mnd 2078 1) North 1) Oenter 
( m k l y  Sample) mived: 5/22/84 

mrth 

8.7 

628 

134 2 59 
47 + 56 

- 

- 

- Oenter 

10.8 

5 08 

6 2 14 
17 2 33 



a -  

@ 

DIsIRIBvLlcN: IAB KMBRI: m4-1221 
mTE: 6/r/s 4 

R. L. A e v  T452B kcoouHT K): 331 
C; To fllsley T452B 
R e  D o  GaSkiM 374 
N o  D o  HofdPan T452B 

rpf le 

sIIyBLE#scRIpTIcN 

Solar Evaporatiar pwd 2078 1) Wth 1) Cbnter 
(kleskly saaple) Received: 5/lV84 

mrth 

8.5 

- 
605 

132 2 59 
51 f 4 1  

- Cbn ter 

10.9 

6.1 

12 2 13 
-11 f 26 



R. L o  Sew T452E 
C. T. Illsley T452E4 
R. D. Gaskins 374 
N. D. R o f h  T452B 

./pi le 

Solar Evaporation pond 2078 1) North 1) Oenter 
(bbekly Sanple) IIlecbived: 5/8/84 

Oenter - Analysis mrth - 
Re (S.0.) 8.2 10.3 

@=J as N ( lag /L)  628 3.2 

121 + 53 

51 2 31 

- 18 2 19 

5 2 25 



i 
1 a -  i &-CHAT. 

l 

e 

--GF#P i p.o. BC# 464 

solar maporation Fond 2078 1 )  North 1) Oenter 
( m k l y  Sanple) Ibceivedr 5/V84 i 

North 

8.5 

- danter 

11 02 

- 



_- 
.3. lm 464 
.-, 80401 

Wrth 

8 -3 

645 

162 2 70 

- 

49 2 33 

Oenter 

11.0 

4 .8 

18 2 14 

23 2 26 

- 



Solar Evaporation pard 2078 1) North 1) Oenter 
( ~ U Y  Sawle) mitred: 4/17/04 

Center 

11.1 

5.5 

6 2 17 

21 2 25 

- 



a -  

ANALYSIS RESUL'LS 

- Oenter 

2 2 16 

North 

209 2 91 

- 

3.9 

I. 



@-I 
Repond by 

blat Evaporation Pond 2078 - 1 )  North 2) Center 

Reeel ved : 4-3-84 

Center - North Anal ysi s - 
8.2 10.2 

531 4.7 
Ph (S.U.) 

m>, as N (mg/L) 

boss Alpha (pCI/L) 

Gross Beta (Wi/L) 

283 f 133 18 f 21 

72 2 47 21 2 29 



J 

r 

ANALYTICAL REPORT 

Illstey ~ 4 5 2 ~ 1  
Gaskins 374 
Hoffman T452B 

blar Evaporation Pond 2078 - Samples North 6 Center 

Analysis North - 
Gross Beta (pCi/L) 

NO, N ( W L )  51 0 

53 + 40 
Gmsr Alpha (pCi/L) 139 63 
PH 8Tl 

Center 

12 5: 1s 
1 0 3  

- 
3 + 23 

7.1 



a -  

- 

ANALYTICAL REPORT 

A. D. Gaskfns 374 
N 0. Hoffman T452B p1, 

%'mimion 

Solar Evaporation Pond 2078 - Samples North and Center 
~ Received 3-20-84 

zsziilJb 
Center 

Gross Alpha (pCf/L) 144 2 74 6 2 21 

Gross Beta (pCI/L) 45 2 36 3 2 24 

PH 8.6 11.3 

570 9.6 

- North - 

NO3 as N ( m g f i )  



.- ANALYTICAL R E W A T  

AawmNo. 331 Date 3-n,-84 bhb. n84-635 .. nenry T452B -. illsley T452B 
1. bskins 374 
:. noffman T452B 

I wiotion 

Solar Evaporation Pond 2078 - Samples North and Center 

Received 3-13-84 

I -  
; -1- 

-.F- 

:j Alpha (pCi/L) 

:i Beta (pcf/L) 

North 

151 2 81 

- 
37 2 33 

8.0 

1367 

Center 

2 2 16 

- 
13 2 22 

9.9 

6.7 



-1 IntemaUonal ANALYTICAL REPORT 

Irr-- 
U-- 
lYm* - 
m-0161 

1. Henry - T4526 AccournNo* 331 'Ite 3-23-84 Lab* No. ~ 4 - 5 7 3  
T. I l l s  ey - T4526 
0. 6asklns - 374 
D. Hoffman - T4528 

' e  

Reported bv 

Apwoved 

' :siotion 
' ! g k r t h  and Center Solar Ponds. 
: f,iircd: 3-6-84 

d 4 d t f  

IS Alpha (pCI/L) 
3 s  Beta (pCi/L) 

2078 North 2016 Center 

80 f 42 
51 2 40 

3 t 15 
12 f 30 

a. 2 10.9 
569 8 .6  

Gim PQQC 4-73 a d  -.- . . -  



1 
I 
! 

a- ANALYTICAL REPORT 

b b .  No. W - 5 1 4  11. L. Henry - 1452B Aceom No. 331 Date 3-23-84 
:. 1. Illslev - T452B 

.? - 
ii 0. 6asklni - 374 
1. 0. Hoffman - 1452B 
’. I c 

Reponed by 

Apcxoved 

. 2070 North Solar Pond. Received 2-28-84 

Analysis 
Gmss Alpha (pCI/L) 
Gross Beta (pCI/L) 

PH 
NOS as N ( W L )  

Result 
76 t 33 
66 f 41 

- 

8.3 
420 

i 

(3 - 791 PQOC 47.3 



a -  

a 

a 

ANALYTICAL REPOF 

R.L. Henry 452 Account No. 331 Date 2/29/84 b b .  NO. M4-451 
C.T. I l l s l e v  452 
R.D. Gaskin; 374 
N.D. Hoffman 452 
F i l e  

Rewr ted  bv 

Aooroved 7- \ 
/ 

hmde Description 

SOLAR EVAP. POND 2078 CENTER 6 NORTH 
Received: 2/21/84 
K 

ANALY S IS 

Cross Alpha (pCI/L) 
Gross Beta (pCi/L) 

PH 
NO; as N 

RESULTS 

Center - North - 
7 h 3 1  6i15 
34i32 9$22 
-.8.4 10.6 
550 8.2 



ANALYTICAL R E P 0  

nB4-395 Lab. No. 2/27/84 Date Account No. 
To R.L. Henry 452 331 

C.T. I l l s l e y  452 
! p s k i n s  374 Reponed by 

ffman 452 
A~woved 

jamole Description 

SOLAR EVAP. POND 207 B NORTH 6 CENTER I 
I 

Received: 2/14/84 
9 n a l v r i r -  

1 

ANALYSIS RESULTS 

North Center 

PH 8.1 9.7 
NO; as N (mg/L) 579 8.6 
Gross Alpha (pCi/L) 110i56 2*16 
Gross Beta (pCi/L) 25*31 3k24 



a -  A N A L n I C A L  R E P C  

To AccountNo. 331 Date 2/16/84 lab. No. M84-311 R.L. Henry 452 
C.T. ILlsley 123 
R.D. Gasklns 374 Reponed by 
N&Hoffnan 452 -,@L Ao~roved 

/ J.A. Palcic 
Sarnde Description 

SOCAR EVAP. POND 2078 CENTER 

Received: 2/7/84 
-Results 

ANALY S IS 

Alpha (pCi/L) 
Beta (pCi/L) 

PH 
NO; as N (mg/L) 

RESULTS 

5*14 
2222 
9.1 
7.1 



ANALYTICAL REPOH I .JI!',l -we11 I n t e m w l  --- 
LIr*,rr 
P O  mol 
---1 

lo AcCOU~NO. 331 2181a4 L J ~ . W  ~ 4 - 2 4 8  

a -  
R.L. Henry 452 
C.T. I l l s l e y  123 
R.D. Gaskins 374 
N.D. Hoffman 452 
F l l e  Aporovad 

Reported by 

&mole Ocoeriot ion 

SOLAR EVAP. POND 2076 CENTER 
Received: 1/31/84 

ANALYSIS 

Gross Alpha (PCI IL)  
Gross Beta (pCi/L) 

PH 
N 0 j  as ( W L )  

RESULTS 

2W23 
23*26 
8.4 
5.5 



ANALYTICAL REPORT 

I rmry 452 AcEount No. 331 O m  2/6/84 bb* No* H84-0182 
-. Illsley 123 

; :* .. Hoffman 452 
. le 

&skins 374 Rcponed by 

I Aoorovtd 

SOLAR EVAP. PONE 207 8 CENTER 

i 

:. 

i ! 

RESULTS - 
6i12 
si25 

7.3 
10.1 



POND 207C D A T A  

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



- ~ l T o N A L  
S P d g  OPCEATIONS 

? a 0 0  BOX 461 
ODLDEN, COLORADO 80401 

207 A .ad C Solar Pond - wrter ly  - Rec8ived: 9-11-83 - 

. .. . *  -. . . .  . . .  . .  -... 
. .  . .  

. .  ... . , .  . 
, .. . .. .. 

.. 1 

* -  . 
. .  

. . .  

... . .  .. . 



... .... ... 
. . . .  . . . .  ..... :_.... . 
, .. . . .  . 

'zp7 c 7.6. 

Solar Pond 207A 6 207C - Quarterly Received: 6-25-8s 

ANALYSIS RESULTS 

207A 

10.1 

14800 

10360 

0.1 

2.4 X 10' 

- 

(3.2 2 1-01 x lo3 . 
<0.01 

s 

207C 

10.7 

8Ooo 
6420 

(0.1 

, -  

6.5 x lo3 

(1.1 2 0.2)  x lo6 
<0.01 



mcmuu InTBRuATIowAt 
LNERCY STslws  CROUP 
P.0. BOX 461 
COLDEN, COLORADO 80401 

rmRRAL tMORATORY 
BIJILQINC 881 

2 0 7 4  Solar Pond - Quarterly - Uactfved: 3-25-85 

A M L Y S I S  RESULTS 

Results 
7.7 

2593 
27304 
1.9 
<o. 1 
(2.5 2 0.b) X lo3 

(2.1 2 3.2) X lo1 

(3.7 2 O A )  X lo3 

(4.3 2 0.3) x lo3 

(1.1 2 0.5) x lo2 

0.0 2 0.0 



R- INTERNATIONAL 
ENERGY SYSTEM GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANAtmCAL REPORT 

CENERAt LABORATORY 
BUILDING 881 

DXSflLIBUTION: LAB NUMBER: H86-2976 
DATE : 12-24-84 

C T. Illeley, HSLL f452B ACCOUNT NO: 331 

P t  le  
L.  Henry, R S L E  T452B .,pY - 

YR 
APPROVED : ' -- 

I J. A. Blair 

. SAIBLE DESCRIPTION 

Solar Pond 207C - R e c e i v e d :  12-5-84 

ANALYSIS  RESULTS 

RESULTS 

9.8 

7050 
66432 
(1.5 2 0 . 3 )  X IO4 
405 2 79 
(4.6 - + 1.3) X 10' 
(1.5 2 0.1) x lo4 
(0.4 2 1.0) x 102 

(1.5 2 0 .6 )  x lo3 



I' 

* ROClMLL INl'ERNATIOW 
ENERGY SYSTMS GROUP 
P.O. BOX 464 
GOLDEN, COLORAOO 80401 

ANALYTICAL REPORT 

GENfRAL LABORATORY 
BUILDING 881 

4. 1. I l l s l e y ,  14528 HSaE 
F I  l e  

NlUBER: M 4  0 2276 
DATE : 9-27-84 
ACCOUNT NO: 331 

A 

A P P R O Y F O f i  
B a r  

LE DESCRIPTION 

Solar pond 207C - Quarterly sanple - Recelvcd: 9-13-84 

hALYSIS RESULTS 

6ross Alpha (pCI/L) 

Gross Beta (pCI/L) 

Pu (pcI/L) 

t r l t l u r  (pCI/L) 

Results 

10.0 

7100. 

- 

66757 

(1.0 2 1.7) x lo4 
771 2 227 
(1.2 2 0.8) X IO2 

(1.4 2 0.3) X lo2 

(1.3 2 0.1) x lo4 
(1.2 2 0.4) x lo3 



ROCKYELL IN"ERNATIOC(AL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REWRT 

GENERAL LABORATORY 
BUILDING 881 

: W 4  - 1417 
DATE : 8/15/84 

C. T. f l l s l e y  14526 ACCOUNT NO: 331 
N. 0. Hoffman 1-4526 
R. L. Henry T-4526 
R. 0. Casklns 374 
4 l e  

APPROVED : 
_I 

207C Solar Pond - Quarterly Sample Recefved: 6/5/84 

Analysls 

pH (S.U.) 

No3 as N ( w / L )  

Total Dlssolved Sollds (lag/L) 

Gross Alpha (pCI/L) 

Cross Beta (pCI/L) 

PU - 239 (pCI/L) 

Resul t 

9.6 

- 
2650 

2109 

2886 2 2423 

722 2 250 

(3.0 2 1.9) X lo1 
(9.7 2 3.4) x lo1  
(3.3 2 0.2) x 103 

(6.4 + 0.6) X lo3 - 



4.9 x 10' 

2.3 x lo3 

1 1.2 x 10 



.- 
POND 207A TCLP SLUDGE DATA 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO I JULY 1988 APPENDICES 





C l i e n t :  Rock we 11 
RPW Batch:  8803-875 

Determinat ion of Methanol  i n  ‘XU L e a c h a t e s .  

The l e a c h a t e  was a n a l y z e d  by  Packed Column Gas Chromatography 
with a Flame I o n i z a t i o n  Detector. 

Gc Cond it i o n s  t 

Column: 

Oven Temp: 7OoC I s o t h e r m a l  

Injector Temp: 2OO0C 

Detector Temp: 2OO0C 

S i x  Foo t  x 1 / 4  i n c h  g l a s s ,  pack w i t h  201 
Carbowax 2 0 1  on Supe lcopor  t (80/100 mesh) 

METHANOL 

8803-875-002 TCLP Leacha te  of, S-Pond <15 ug/mL 
8803-87 5-002 TCLP L e a c h a t e  of S-Pond Dup <15  ug/mL 

TCLP Blank <15 ug/mL 

Date C o l l e c t e d :  03-21-88 
Date Leached : 03-28,29-88 
Date Analyzed : 0 3-31- 88 

The l e a c h a t e  was a l s o  s c r e e n e d  fo r  cyc lohexanone ,  1 - b u t a n o l ,  
e t h y l e t h e r  and e t h y l  acetate. These  a n a l y t e s  were not  d e t e c t e d  
i n  the l e a c h a t e s  ( e s t i m a t e d  d e t e c t i o n  l i m i t  of 200 ug/mL). 

C a r t e r  P. Nul ton ,  Ph.D.  DATE 
Manager 
L i o n o i l l e  A n a l y t i c a l  L a b o r a t o r y  



.- 
ROC KWE LL 
RFW # 8803-875, VOA'S Only (Special List) 
W . O . 0  2029-21-01 

1. The following qualifiers are used on the data summary: 
u - Indicates that the compound was analyzed for but not 
detected. The detection limit for the sam le (not 
the method detection limit) is reported wi e h the U (e.g., 
J - Indicates an estimated value. This fla is used either when 
estimating a concentration for tentatively iidentif ied com ounds 
where a 1:l response is assumed or where the mass 8 ectra! data 
indicate the presence of a compound that meets the Pdentification 
criteria but the result is less than the specified detection limit 
but greater than zero (e.g., 1OJ). If limit of detection is 10 
ug/l and a concentration of 3 ug/l is calculated, it is reported as 
3J. 

Bs - Indicates blank spike in which reagent grade water is 
spiked with the CLP matrix spiking solutions and carried 
through all the steps of the method. Spike recoveries are 
reported. 

BSD - Indicates blank spike duplicate. 
HS - Indicates matrix spike. 
HsD - Indicates matrix spike duplicate. 
DL - Indicates that surrogate recoveries were not obtained 
because the extract had to be diluted for analysis. 

NA - Not applicable. 
DP - Dilution factor. 
NR - Not reported. 
Leaching Date : 03-28-88 
Analysis Date : 03-29,31-88 

samples were analyzed by the USEPA Method 8240. 

l0U) . 

2 .  Samples Collected: 03-21-88 

3. 

4. Several Tentatively Identified Corn ounds (TIC'S) were 
detected in the method blank and t f: e sample. 

.D. tarter P. Nulton, Ph 
t h e & <  
Manager 
Lionville Analytical Laboratories I 



Methylene Chloride.................. 
Acetone............................. 
Carbon Disulfide.................... 
2-Butanone.......................... 
Carbon Tetrachloride................ 

4-Methyl-2-pentanone. ............... 
Tetrachloroethene................... 
Trichloroethene..................... 
Trichlorofluoromethane.............. 
Toluene............................. 
Chlorobenzene....................... 
Ethylbenzene ........................ 
Total Xylenes ....................... 
1,2-Dichlorobenzene ................. 
leobutanol (a)...................... 
n-Butanol (a)....................... 
Cyclohexanone (a). .................. 
Ethyl Acetate (a) ................... 
Ethyl Ether (a) ..................... 
1,1,2-Trichloro-1,2,2- 

trifluoroethane (a) ............ 

l,l,l-Trichloroethane ............... 

7 
19 
5 u  
10 u 
5 u  
1 J  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
20 u 
ND 
ND 
ND 
ND 

ND 

15 B 
8000 B 

5 u  
10 u 
5 u  
6 B  

5 u  
5 u  
5 u  

5 u  
4 J  
31 
5 u  
20 u 
ND 
ND 
ND 
ND 

1400 

17 

10 

15 B 
5000 B 

5 u  
10 u 
5 u  
3 JB 
2 JB 
6 
5 u  
5 u  
2 JB 
5 u  
5 u  
5 u  
5 u  
20 u 
ND 
ND 
ND 
ND 

290 B 

(a) By Library Search only 

U-Analyzed, not detected. B-Preeent in blank. NRP=Not Reported 
J-Present at less than detection limit. NR=Not requested. 

1 

8 
16 
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
3 J  
5 u  
5 u  
5 u  
5 u  
20 u 
ND 
ND 
ND 
ND 

ND 

4 JB 
4200 B 

5 u  
10 u 
5 u  
5 
18 
5 u  
5 u  
5 u  
9 B  
5 u  
3 J  

29 
5 u  
20 u 
ND 
ND 
ND 
ND 

890 

6 B  
5100 B 

5 u  
10 u 
5 u  
2 5  

10 u 
6 
5 u  
5 u  
2 JB 
5 u  
5 u  
5 u  
5 u  

20 u 
ND 
ND 
ND 
ND 

260 B 



.- 
DATA SUMMARY FOR: R O C K W E U  

R . F * W .  NO.: 8803-875-TCLP BLANK 

SAKPLE DESCRIPTION: TCLP BLANK 03-28 

427 120 J 
488 25 J 
546 180 J 
665 4 J  
748 10 J 



DATA SUMMARY 

R . F . W .  N O . :  

FOR: ROCKWELL 

8803-875-002 

SAMPLE DESCRIPTION: TCLP S-POND 

TENTATIVELY-- 
(VOA FRACTION) 

C -CYCLX)ALKANES/OLEFINS MPXED HYDROCARBONS 
>C6-ALXANES 
C 7 - E S T E R  

427 

546 
749 

488 
1 4 0  J 

14 J 
1 1 0  J 

5 5  



DATA SUMMARY 

R . F . W .  NO.: 

FOR: ROCKWELL 

8803-875-TCLP BLANK 

SAlIpLE DESCRIPTION: TCLP BLANK 03-28 

TEHTATIVELYLlzmuzmCOMPOZTNDS d 

(VOA FRACTION) 

C -CYCLOALKANES 

UHKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

&OWN 
272 
329 
336 
388 
442 
600 

88 J 
12 J 
9 J  

190 J 
5 J  
18 J 



e -  
DATA SUMMARY 

R . F . W .  N O . :  

FOR: ROCKWELL 

8803-875-002 

SAMPLE D E S C R I P T I O N :  T C L P  S-POND 

-IDENTIFIED- 
(VOA FRACTION) 

C -CYCLOALKANES 

UNKNOWN 
UNKNOWN 

dKNOWN 
2 69 
327 
387 
600 

120 J 
10 J 

130 J 
8 5  



APPENDIX E-2 

LABORATORY TEST RESULTS 

NORTH INTERCEPTOR TRENCH PUMP HOUSE 
BUFFER ZONE 

APRIL AND MAY 1986 

SOLAR PONDS 207A AND 207-B 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



C07890010526 Date: March 1, 1987 
Revision No. : 1 

INTRODUCTION 

The results presented herein are for samples from Ponds 207- 

A and 207-B North, the interceptor trench pump house and the 

buffer zone collected in April and May 1986 and resampling 

of the interceptor trench pump house in August 1986. 

The samples are generally designated by a three character 

code. The last character designates the analytical sample 

code as shown in Table A. The remaining portion of the 

codes are as follows: 

Liquids 

Pond 207-A liquid is designated by a prefix of 207A and a 

two character code. The first character is, A, B or C, 

i n d i c a t es the location, north, center or south, 

respectively, that the sample was taken along the west side 

of the pond. The meaning of the second character is shown 

in Table A. 

- 

Pond 2 0 7 - 8  North liquid is designed by a prefix 207B and a 

two character code. The first character of the code is the 

same as described for the Pond 207-A liquid samples. The 

meaning of the second character is shown in Table A. 

1 



C07890010526 Date: March 1, 1987 
Revision No. : 1 

TABLE A 

ANALYTICAL SAMPLE CODE 

Sample 
Type 

Water 

Code 

1 

Soil/Sediment 

3 

4 

5 

6 

7 

8 

1 

2 

3 

4 

5 

Designation 

Vo 1 at i 1 es 

Semi-Volatiles 

Metals 

Cyanide 

Phenolics 

RCRA Waste Characterization 

Radiochemistry 

Tritium 

Vola t iles 

Semi-Volatiles 

Metals and Cyanide 

RCRA Waste Characteristics 

Radiochemistry 

c 

2 



.- C 0 7 8 9 0 0 1 0 5 2 6  Date: March 1, 1 9 8 7  
Revision No.: 1 

For s a m p l e s  from t h e  i n t e r c e p t o r  t r e n c h  pump house ,  t h e  

f i r s t  c h a r a c t e r ,  L ,  i n d i c a t e s  a l i q u i d  sample.  The l i q u i d  

was s a m p l e d  i n  t r i p l i c a t e ,  A,B o r  C,  d e s i g n a t e d  by t h e  

second cha rac t e r .  A second c h a r a c t e r  of 0 (zero)  i n d i c a t e s  

a f i e l d  b l a n k  sample .  I n  t h e  r e s a m p l i n g ,  t h e  s a m p l e  c o d e  

has  a p r e f i x  of ITPH. 

S o i l s  and Sediment 

Sediment from Pond 207-A is des igna ted  wi th  a 207-A p r e f i x  

and t h r e e  c h a r a c t e r  code. The f i r s t  cha rac t e r ,  S, i n d i c a t e s  

a s e d i m e n t  s a m p l e .  The  s e c o n d  c h a r a c t e r ,  A ,  B o r  C,  

i n d i c a t e s  t h e  l o c a t i o n ,  n o r t h ,  c e n t e r  o r  s o u t h ,  

r e s p e c t i v e l y ,  t h a t  t h e  sample w a s  t aken  along t h e  w e s t  s i d e  

of t h e  pond. The meaning of t h e  t h i r d  c h a r a c t e r  is shown i n  

Table A. 

'For s a m p l e s  f rom t h e  i n t e r c e p t o r  t r e n c h  pump house ,  t h e  

f i r s t  c h a r a c t e r s ,  S, i n d i c a t e s  a s e d i m e n t  sample .  The 

second c h a r a c t e r ,  A o r  B, i n d i c a t e s  t h e  i n i t i a l  o r  d u p l i c a t e  

sample, r e s p e c t i v e l y .  I n  t h e  r e s a m p l i n g ,  t h e  s a m p l e  code  

has  a p r e f i x  of ITPH. The meaning of  t h e  t h i r d  c h a r a c t e r  is 

shown i n  Table A. 

3 



C07 8 9 0 0 10 5 2 6 Date: March 1, 1987 
Revision No.: 1 

Samples  f rom t h e  b u f f e r  zone a r e  d e s i g n a t e d  by a t h ree  

charac te r  code .  The f i rs t  c h a r a c t e r  o f  t h e  c o d e  i n d i c a t e s  
t h e  c o m p o s i t e  s a m p l e  number ,  1, 2 o r  3.  The  s e c o n d  

c h a r a c t e r ,  A, B o r  C, i n d i c a t e s  t h e  sample depth. A s u r f a c e  

s c r a p e  is d e s i g n a t e d  by A ,  a s a m p l e  f rom 0 t o  6 i n c h e s  by B 

and a sample from 6 t o  12 inches by C. 

4 



:a lar  'ond 20:A liquor - 

I 

VOLATILE COMPOUNDS 

Sample Numbers 

Compound ug/ 1 
Ckl oromethane 
Eromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Ace't oKez- 
'Carbon Disulfide 
1,l Dichloroethene 
1,l Dichloroethane 
,Trans-1,2- Dichloroethene 
Ch 1 or0 € o m  
1,2 Dichloroethane 
2-3utanone 
l,l,i-Trichloroethane 
Carbon Tetrachloride 
vinyl Acetate 
Bromodichloromethane 
1,2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene ,. Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene - cis-1,3-Dichloropropene 
-2-Chloroethylvinylether 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
E thylbenzene 
Styrene 
Total Xylenes 

- -  Sromofom - 4-XethyL-2-Fentanone 

A 1  

100ou  
lO0OU 
10oou 
lO0OU 
SOOU 

' 2 6 0 5  
5oou 
soou 
soou 
500U 
SOOU 
50cv 

l O 0 O t T  
SOOU 
soou 

100ou 
soou 
SOOU 
500U 
soou 
500U 
SOOU 
5oou 
500U 

lO0OU 
500U 

lO0OU 
lO0OU 

soou 
5oou 
5oou 
SOOU 
soou 
SOOU 
soou 

B1 

l0OU 
l0OU 
l0OU 
l0OU 
5 ou 

*lo05 
5 ou 
5 ou 
sou 
sou 
sou 
SOL' 

l0OU 
5ou 
sou 

l oo t '  
5 ou 
sou 
sou 
sou 
sou 
sou 
sou 
sou 

l0OU 
S O U  

l0OU 
l o o t '  

sou 
sou 
sou 
5 ou 
sou 
sou 
5 ou 

C!. - 
NA 

L' - indicates that compound w a s  analyzed f o r  but not detected. 

limit attainable f o r  the sample. 
# 

The number associated with the letter U is the minimua detection 

J - indicates an estimated value. 

1 

C 



Solar ?ond 2072, Sediaents . 

0 -  
I ~ VOLATILE COMPOUNDS 

Sample Number 

S A 1  SBl S Z  - Compound uq/ Kg 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene> Chloride 

1,l Dichloroethene 
1,l Dichloroethane 
Trans-l,2- Dichloroethene 
Chloroform 
1,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
aromodichloromethane 
1,2 Dichloropropane 
Trans-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2 -Chloroethylvinylether 
Eromoform 
4-Xethyl-2-Pe~tanone 
2-Eexanone 
Tetrachloroethene 
1,1,-2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

, Acetone .- \- 
'-Carbon- Disulfide 

3600U 
3 600U 
3600U 
3600U 
1800U 

4680  
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
2 600U 
1600U 
1800U 
3 600U 
l800U 
l800U 
1800U 
l800U 
l800U 
18 oou 
18OOU 
1800U 
3 600U 

3600U 
3600U 
l800U 
l600U 
1800U 
l800U 
1800U 
1800U 
1800U 

i a o o u  

3 6U 
3 6U 
3 6U 
3 6U 
18U 
5JB 
18U. 
18U 
16U 
18U 
18U 
18U 
7 C'J 

18U 

3 6iJ 
18U 
18U 
18U 
18U 
18U 
18U 
18U 
18U 
3 6U 

3 6L' 
3 6U 

'2008 
18U 
1 8 U  
18U 
18U 
18U 
1 8 U  

- -  
i a u  

i a v  

4000U 
4000U 
4000U 
4000U 
2000u 

* 1 6 0 0 J B  
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
4000u 
2000u 
2000u 
cooou 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
4000u 
4000u 

*1200JB 
2000u 
2000u 
2000u 
2000u 
2000u 
2 ooou 

U - indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. . 
J - indicates an estimated value. 
B - analyte was found in blank as well as the sample; .indicates 
possible blank contamination. 

. 
1 



Solar Pond 2079 liquor 

0 -  
VOLATILE COMPOUNDS 

Compound uq/ 1 

Ckloronethane 
aromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l Dichloroethene 
1 , l  Dichloroethane 
Trans-1,2- Dichloroethene 
Chloroform 
1,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
V i n y l  Acetate 
Sromodichloromethane 
1,2 Dichloropropane 
?rans-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,l,t-Trichloroethane 
Benzene 
cis-l,3-Dichloropropene 
2-Chloroethylvinylether 
Bromof om 
4-Methyl-2-Pentanone 
2-Xexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroettane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

A 1  

1 ou 
1 ou 
1 ou 
1 ou 

*28B 
1 ou 
5u 
5u 
5 3  
5u 
5V 
SC 

1 Ot' 
5u 
5u 

1 ou 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 

1 ou 
5L' 
1 C!J 
1 ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

Sample Numbers 

81 

1 ou 
1 ou 
1 ou 
1 ou 

*35B 
1ou 
5u 
5u 
5u 
5u 
5u 
5U 

13u 
5u 
5u 

1 ou 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 

1ou 
5u 

1 ou 
1 ou 
5u 

. 5u 
5u 
su 
5u 
5u 
5u 

c1 01 

1 ou 10u 
1 ou 1 ou 
1 ou 1 ou 
1 ou 1 ou 
198 *71B 
1 ou 1 ou 
5u 5u 
5u 5u 
5u ~ 5u 
5u 5u 
5u 5u 
5U 5u 

1 ou *20 
5u 5u 
5u 5u 

1 ou 1 ou 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
su 5u 

1 ou 10u 
5u 5u 

1 ou 1 ou 
1 ou 1 ou 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 

U - Indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

B - Analyte was found in the blank as well as the sample: 
indicates possible blank contamination. 



Interceptor Tfezch  P u r ?  House Water 

VOLATILE COMPOUNDS 

Sample Numbers 

ComDound uq/ 1 LA1 LB 1 LC1 LO 1 

Chloromethane 1ou 
Bromoaethane 1 ou 
Vinyl Chloride 1 ou 
Chloroethane 1 ou 
Methylene Chloride * 3 B J  
Acetone 1 ou 
Carbon Disulfide 5u 
1,l Dichloroethene 5u 
1,1 Dichloroethane 5u 
Trans-1,2- Dichloroethene 5U 

, C h  1 or-03o-iTr- *35 
' t ,7- hchloroethane 5U 

2 -3utanone 1 ou 
l,l,l-Trichloroetkane -- -- 5L' 

Vi S l -  ~c e t a t e 
Carbon Tetrachloride ! '7 

1 ou 
Bromodichloromethane su 
l,2 Dichloropropane 5U 
Trans-1,3-Dichloropropene 5U 
Trichloroethene * 7  
DibromochLoromethane 5u 
l,l,t-Trichloroethane 5u 
Benzene 1J 
cis-l,3-Dichloroprcpene 5W 
2-Chloroethylvinylether 1OU 
3ro3of om 5u 
4-Xethyl-2-Pen:anone 1 ou 
2-Xexanone 1 ou 
Tetrachloroethene 5u 
l,l,2,2-Tetrachloroethane SU 
Toluene 5u 
Chlorobenzene su 
Ethylbentene 5u 
Styrene su 
Total Xylenes 5u 

1ou 
1 ou 
1 ou 
1 ou 

+1OB 
1 ou 
5u 

5u 
5u 

* 6  
5U 

1 ou 
5u 

* 6  
1 ou 
5u 
5u 
5u 

*8U 
su 
5u 
5u 
5u 

1 ou 
5u 
1 ou 
1 ou 
5u 
5u ' 

5u 
su 
su 
5u 
5u 

~ 5 U  

1 ou 
1 ou 
1 ou 
1 ou 

*14B 
1 ou 
5u 
su 
SU 
5u 
5u 
5u 

1 ou 
5u 

*7 
1 ou 
5u 
5u 
5u 

5U 
5u 
su 
5u 

1 ou 
su 

1ou 
1ou 
5u 
su 
5u 
su 
su 
5u 
5u 

*8  

1 ou 
1 ou 
1 ou 
1 ow 

*99B 
10u 
5u 
5u 
51' 
5u 
35 
5U 

5u 
5u 

1 ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

10u 
5u 

1 OL 
10u 
su 
5u 
5u 
5u 
5u 
5u 
5u 

*110 

U - Indicates compound was analyzed f o r  but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

J - Indicates an estimated value. 
B - Analyte was found in blank as well as the sample indicating 
possible blank contamination. 

1 



interceptor Trench 2ump House Sediments 

V O W T I  LE COMPOUNDS 

Sample Numbers 

Compound uq/Kq S A L  

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylqne Chloride 

Carbon Disuff ide 
1,l Dichloroethene 
1 , l  Dichloroethane 
Trans-1,2- Dichloroethene 
Chloroform 
1 , 2  Dichloroethane 
2-Sxtanone 
lf1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Sromodichloromethane 
1,2 Dichloropropane 
Trans-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Sromofonn 
4-Xethyl-2-Pentanone 
2-Sexanone 
Tetrachloroethene 
1,lr2,2-Tetrach1oroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

,- - Xce t o n i l  2 

17U 
1 7 U  
1: 7u 
1 7 U  

* 4 4 B  
* 2  3 

* 3 B J  
8 U  
8U 
8U 
8U 
8U 
17u 

8 U  
8 U  
17U 

8 U  
8U 
8 U  
35 
8U 
8U 
8 U  
8 U  

1 7 U  
8U 
17U 
17u 

8 U  

8U 
8 U  
8U 
8U 
8U 

8 U  . 

5b1 

1 6 U  
16U 
16U 
16U 

* 2 7 B  
* 4 7  

* 5 J B  
8U 
8U 
8U 
8 U  
8U 

161' 
8U 
8U 
16U 
8U 
8 U  
8U 

* 2 J  
8U 
8 U  
8U 
8U 
16U 
8U 
16U 
16U 
8U 
8U 

* 7 J  
8U 
8U 
8U 
8 U  

U - Indicates compound was analyzed f o r  but not detected. 

limit attainable for the sample. 

J - Indicates as estimated value. 

The 
. -  number associated with the letter U is the minimum detection - 

B - Analyte was found in the blank as well as the sample 
indicating possible blank contamination. 

1 

, 



3uffer Zone soils 

VOLATILE COMPOUNDS 

Composite 1 - Sample Numbers 
surface scrape 0-6" 6-12'' 

1Al 1Bl 1c1 Compound uq/ Kq 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane ~ 

Methylene Chloride .', 

CzfbonDisul f ide 
i , 1  Dichloroethene 
1,l Dichloroethane 
Trans-l,t- Dichloroethene 
C5lorof o m  
1,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Eromodichloromethane 
1,2 Dichloropropane 
Trans-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-?richloroethane 
Sentene 
=~s-1,3-Dichloropropene 
2-Chloroethylvinylether 
Zrocof om 
4-Xethyl-2-Pentanone 
2-h'exanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

{..Acetone . _ _ _ - -  / 

1 ou 
1 ou 
1ou 
10u 
su 

1 ou 
5u 
5u 
su 
5u 
5u 
5u 

1ou 
5u 
su 
1cu 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

1 ou 
5u 

1 ou 
1 ou 
5u 
5u 

* l J B  
5u 
5u 
5u 
SU 

13U 
13U 
13U 
13U 

*46B 
13U 
* 3 B J  
6U 
6U 
6U 
6t' 
6t' 

13L' 
6U 
6U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

13U 
6U 

13U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

14U 
14U 
14U 
1 C U  

*39B 
*130 

*3a3 
7t1 
7u 

-u 
7u 

7u 
7u 

14; 
7 U  
7u 
7u 
7. u 
7u 
7U 
7u 
7u 

14c 
7U 

1 ; U  
1 C U  

71j 
7u 
*3J 
7u 
7u 
7u 
7u 

-.. 
, d  

*61 

U - Indicates compound was analyzed for but not detected. The 
number associated vith the letter U is the minimum attainable 
detection limit for the sample. 

J - Indicates an estimated value. :,<u 3 LLL' r 

B - Analyte vas found in blank as well a 8  the sample indicating 
possible blank contamination. 

1 



a u f f e t  Lone Soils 

I .  

VOLATILE COMPOUNDS 

Composite 2 - Sample Numbers 
surface scrape 0-6" 6-12'' 

2Al 281 2c1 Compound u q/ Kg 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l Dichloroethene 
1,l Dichloroethane 
Trans-1,2- Dichloroethene 
Chlorofom 
1,2 Dichloroethane 
2-9utanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Broaodichloromethane 
1,2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dic!1loropropene 
2-Chloroethylvinylether 
Bromo f o m  
e-Kethyl-2-Pentanone 
2-%exanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene. 
Total Xylenes 

1ou 
1ou 
1 ou 
1ou 
su 

'108 
5u 
5u 
5u 
5u 
5u 
5u 
1 ou 
su 
5u 
1 ou 
5u 
5u 
5u 
su 
5u 
5u 
5u 
5u 
1 ou 
5u 
10u 
1 ou 
5u 
5u 
1 J B  
su 
5u 
su 
5u 

13U 
13U 
13U 
13U 

f32B 
13U 
*29J 
6U 
6U 
6U 
6U 
6U 
13U 
6U 
6U 

13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

13U 
6U 

13U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

NA 

U - Indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

J - Indicates an estimated value. 
B - Analyte was found in blank as well as the sample indicating 
possible blank contamination. 

1 



auffer Zone S o i l s  

VOLATILE COMPDUNDS 

composite 3 - Sample Numbers 
surface scrape 0-6" 6-12" 

uq/Kg 3 A 1  381 3c1 Compound 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l Dichloroethene 
1,l Dichloroethane 
Trans-1,2- Dichloroethere 
Chlorof o m  
1,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
aromodichloromethane 
1,2 Dichloropropane 
Trans-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromofonn 
4-Kethyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
styrene 
Total Xylenes 

1 ou 
1ou 
1 ou 
1 ou 
5u - 

* 1 0 B  
5u 
5U 
5L' 
5U 
5U 
5u 

1 ou 
5u 
5U 

1 ou 
5U 
5U 
5u 
5u 
5u 
5u 
5u 
5u 

1 ou 
5u 

1 ou 
1 ou 
5u 
5u 

*1JB 
5u 
su 
5u 
su 

13U 
13U 
13U 
13U 

*328 
13U 
*22J 
7L' 
7u 
7u 
7U 
7t' 

7u 
7t' 

13U 
7u 
7u 
7u 
7u 
7u 
7u 
7u 
7u 

13c' 
7t' 

i3u 
13U 
7u 
7u 
7u 
7u 
7u 
7u 
7u 

*a0 

13U 
13U 
13U 
13U 

* 2 8 8  
*71 

6U 
6U 
6U 
6U 
6t' 
6U 

6U 
6U 

13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

131' 
6U 

13U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

*26 

U - Indicates compound was analyzed f o r  but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

J - Indicates an estimated value. 
B - Analyte w a s  found in blank as well as the sample indicating 
possible blank contamination. 

8 



?age 1 o f  1 

M r .  Mark Selman 
?oy F. Weston 
038 Ouail S t ree t  
Denver, CO 80215 

RE : 9299-2 1884-6 
Date Samples Rec'd 5-7-86 
2 r o  j e c t  2029-1 3-03-01 

R E P O R T  OF A N A L Y S I S  

I L ?  ges ignat ion  .9299-2 1884-6-5 
S p o n s o r  Designat ion 207A-07 

Solar  Pond 
3epth 4"  

5-7-86 

3e terni n a t i o n  : pCi /L 

Gross Alpha,  

Srsss aeta, 

P1 utonium-239, 

. h e r i c i  urn-241, 

Jrznium-233 + 234, 

granium-238, 

T r  iLi urn, 

2 cciunting e r r o r *  80000 ,c 6000 

2 count ing e r r o r *  40000 ? 2000 

2 count ing e r r o r *  660 ,* 50 

2 count ing e r r o r '  45 ? 14 

L- caunt inq er ro r '  14000 2 1000 

2 count ing er ro r '  21000 2 1000 

2 count ing error. -- 

3299-2 1884-5-6  
207A-08 

S o l a r  ? o n d  
2ept: = 4 "  

5-7-36 

+ V a r i a b i l i  t y  o f  the  tad ioac t j ve  d i s i n t e g r a t i o n  process (count ing  e r r o r )  
a t  the 95% confidence l e v e l ,  1.960. 

f!L 
Rad1 ochemi s t r y  
Superv isor  



M r .  Mark Selman 
Roy F. Weston 
938 Ouail  S t r e e t  
Denver, CO 80215 

RE : 9299-2 1856-6 
Date Samples Rec'd 5-1-86 
P r o j e c t  2029-13-03-01 

e 

ALR Designat ion 
Sponsor Des ignat ion  

Determi na t i on :  pCi /L 

Gross Alpha, d isso lved,  
2 count ing  e r r o r *  

2 count ing e r r o r *  
P 1  utonium-239, d i  ssol ved , 
f count ing er ro r '  

Anericiurn-241, d isso lved,  
2 count ing  e r r o r *  

Uraniurn-233 + 234, 
d i  ssol ved 
2 count ing  e r r o r *  

U r  an i  um-238 , d i  ssol ved , 
t -coun t ing  e r r o r *  

T r i t i u m ,  t o t a l  , 
f count ing  error '  

Gross  Beta, d isso lved,  

REPORT OF ANALYSIS 

9299-2 1856-6-5 
207A-A7 

S o l a r  ?ond 
::or thwe s t 

5-1-86 

9299-2 18 56-6 -6  
207A-A8 

Solar Pond 
Northwest 

5-  1-86 

46000 2 4000 

37000 2 2000 

84 2 16 

-2.2 5 3.6 

17000 2 1000 -- 
22000 2 1000 -- 

610 2 270 -- 
+ V a r i a b l l l  t y  o f  the  rad loac t f ve  d i  s i n t e g i a t i o n  process (counting e r r o r )  
a t  t h e  951 conf idence l e v e l ,  1.960. 

BS/dh & 
Rad1 ochemi s t r y  
Superv isor  



! 

kcu-Labs Research, Inc. 
I 14&5 W. 48th Avunctr \VI iea~ ltid!1t!. Ccili~sdti tNO.Li 
(303) 423-2766 

I 
July  17, 1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Weston 
938 Quai l  St reet  
Denver, CO 80215 

RE: 9299-21870-8 
Oate Samples Rec’d 5-6-86 
Pro ject  No. 2029-13-03 

ALR Deslgnatlon 
Sponsor Deslgnatlon 

Detennlnatlon: pCl/g (d ry  

Gross Alpha. 

Gross Beta. 

Plutonlum-239, 

Amer i c 1 um-24 1. 

Uranlum-233 + Uranlum-234, 

Ur anl um-2 38 , 

T r l  tlum, 

A l r  Dry Loss, 2 

t countlng e r ro r *  

t countlng e r ro r *  

t countlng e r ro r *  

t countlng e r ro r *  

: counting e r ro r *  

t countlng e r ro r *  

f countlng error*,  pCl/L 

9299-2 1870-0-5 
207A-SA7 

Sol a r Pond 
NU Corner 
5-5-86 

REPORT OF ANALYSIS 

9299-2 1870-0-6 
207A- SA8 

Solar Pond 
NU Corner 

5-5-nci 

14000 f 1000 

560’f 50 

3700 f 100 

4400 f 100 

200 t 20 

130 t 10 

-- -- 

9299-2 1870-8-7 
207A-SA9 

Solar Pond 
NW Corner 

5-5-86 

7400 t 200 

160 t 20 

1500 t 100 

2800 t 100 

510 t 30 

200 t 20 

9299-2 18 70-8-8 
207A-SA10 

Solar Pond 
NU Corner 
5-5-86 

12000 t 1000 
13.2 

* V a r i a b l l l t y  of the rad loact lve d l s ln teg ra t i on  process (countlng e r r o r )  a t  the 95X confldence leve l  , 1.960. 

l ladlochemlstry Supemlsor 



d u l y  17,  1986 
Page 1 o f  1 

?If. M a r k  Selman 
Roy F. Weston 
938 Ouai l  S t r e e t  
Denver, CO 80215 

\ 

RE : 9299-2 1890-6 
Date Samples Rec'd 5-8-86 
P r o j e c t  2029-1 3-03-01 

REPORT OF A F C A L Y S I S  

ALR & s i g n a t i o n  9299-21890-6-5 
Smnsor  D e s i g n a t i o n  207A-587 

S o l a r  Pond 
Cen te r  West 
5-8-86 

D e t e r m i n a t i o n :  pC i /g  ( d r y )  

Gross Alpha, 
2 coun t ing  e r r o r '  

Gross Beta, 
2 c o u n t i n g  e r r o r *  

P1 utonium-239, 
t c o u n t i n g  e r r o r '  

h e r i c i u m - 2 4 1 ,  
t coun t ing  e r r o r +  

Zraniun-233 + 234, 
c c o u n t i n g  e r r o r '  

Uranium-238, 
t _counting e r r o r '  

T r i t i u m ,  
2 c o u n t i n g  error', pC l /L  

A i r  Dry Loss, I 

* V a r i a b i l i t y  of 
a t  t h e  9 5 %  c o n f  

BS'dh & 

t h e  r a d i o a c t  
dence l e v e l ,  

4700 2 200 

190 2 40 

3400 5 100 

1400 5 200 

180 c 20 

210 f 20 

-- -- 

9299-2 1890-6-6 
207A-538 

So la r  Pond 
Center ;lest 

5-8-86 

ve d i s i n t e g r a t i o n  p rocess  ( c o u n t i n g  e r r o r )  
1.960. 

n f A3 dl J!.-=, 
Bud Summers 

_ _  _ - - -  - - _  Radi ocheml stry 
Superv i  sor 



J u l y  21, 1986 
Page 1 of  1 

Mr. M a r k  Selman 
Roy F. Yeston 
938 Ouail  S t r e e t  
3enver. CO 80215 

RE: 9299-21907-6 
Date Samples Rec'd 5-12-86 
P r o j ec t 2029- 1 3-0 3-0 1 

CO?RECTE3 REPORT REPORT OF ANALYSIS 

ALR Des ignat ion  9299-2 1907-6-5 
Ssonsor ges igna t ion  207A-SC7 

So la r  Pond 
SW Corner 

5-12-86 

Geterminat ion:  pCi /g  ( d r y )  

Gross Alpha, 
2 count ing  error* 

Gross Beta, 
2 count ing  e r r o r *  

P1 utonium-239, 
2 count ing error* 

Aner i c i um-24 1, 
2 count ing  e r r o r +  

:raniurn-233 + 234, 
2 count ing  error ,  

U r  an i  un-2 38, 
2 count ing  e r r o r *  

T r  it i urn, 
2 count ing  error., 

A i r  Dry Loss, 2 

12000 f 1000 

1400 2 100 

1700 5 100 

3500 f 100 

120 f 20 

480 t 30 

P C I  /L -- 
75.7 

9299-21907-6-6 

Solar  Pond 
SX Corner 

5 -  12-86 

207A-SC8 

1300 f 500 -- 
+Variablllty o f  the  r a d i o a c t i v e  d l s i n t e g r a t i o n  process (count ing  e r r o r )  
a t  the  951 conf idence l e v e l ,  1.960. 

BS/dh & 
- _  ._ Radiochemi s t r y  - .  

Supervi sor 

-... . - - --.. 



M r .  Mark Selman 
Roy F. Ueston 
038 Quail  S t r e e t  . 
Denver, CO 80215 

R E :  9299-21907-6 . 
Date Samples Rec'd 5-12-86 
P ro  j e c  t 2029-1 3-03-0 1 

REPORT OF ANALYSIS 

A L R  Designat ion 9299-21907-6-5 
Sponsor Des ignat ion  207A-SC7 

S o l a r  Pond 
S W  Corner 

5-12-86 

D e t e n i n a t i o n :  pCi/g (dry) 

Gross Alpha, 
2 count ing  e r r o r C  

Gross Eeta, 
t count ing  e r r o r *  

P1 utonium-239, 
5 count ing  error* 

Ainericium-241, 
f count ing  e r r o r +  

Uranium-233 + 234, 
5 count ing e r r o r *  

U t  an i um-2 38 , 
2 count ing  e r r o r +  

Tr i t ium,  

A i r  Dry  LOSS, 2 
count ing  error+,  

12000 f 1000 

1400 ,* 100 

1000 2 100' 

2100 2 100 

71 5 10 

280 f 20 

pc i  /L -_ 
58.0 

9299-2 1907-6-6 
207A- SC9 

S o l a r  Pond 
S'd Corner 

5-12-86 

1500 f 600 -- 
* V a r l a b i l l t y  o f  t h e  r a d i o a c t i v e  d i s i n t e g r a t i o n  process (counting e r r o r )  
a t  t he  9 5 1  confidence l e v e l  , 1.960. 

Radi ochemf s t r y  
supenri sor 



A nccw-aos  Research, inc. 

July  17, 1986 
Page 1 o f  1 

Mr.  Mark Selman 
Roy F. Ueston 
938 Qual1 S t r e e t  
Denver, M 80215 

RE: 9299-21943-11 
Oate Samples Rec'd 5-15-86 
Pro jec t  No. 2029-13-03 

ALR Designatton 
Sponsor Deslgnation 20JA-C7 

9299-2 194 3- 1 1-5 

Solar Pond 
Southwcs t 

5- 15-86 
Detennlnat ion: pCl/L 

Gross Alpha, 

Gross Beta,. 

Plutonium-239, 

Amerlcl um-24 1 , 

Uranlum-233 + Uranlum-234, 

Uranium-238 , 

T r i  tlum, 

t counting e r ro r *  63000 t 

t countlng e r r o r *  35000 t 

t counting e r ro r *  56 t 

t countlng e r r o r *  11 t 

: countlng e r ro r *  20000 t 

t counting e r r o r *  28000 i 

t counting error*,  pCl/L -- 
*Variability o f  the rad loac t l ve  d l s  

m o o  

2000 

16 

7 

1 on0 

1000 

n teg ra t  

REPORT OF A N A L Y S I S  

9299-21943-1 1-6 
207A-C8 

Solar Pond 
sou thwc 5 t 

5- 15-86 

9299-2 1943-1 1-10 
207A-07 

Solar Pond 
southwest 

5- 15-86 

9299-21943-1 1-1 1 
207A-08 

Solar Pond 
Southwest 

5-15-86 

32 t 38 

-2 t 83 

.2.9 t 6.3 

0.2 f 5.2 

-2 t 23 

4 t 19 

240 t 180 640 t 190 -- 

on process (counting c r r o r )  a t  the 952 confldence leve l ,  1.960,. 

Radiochemlstry Supervl sor 



A . .ccu-Labs Research, Inc. 

July  2, 1986 
Page 1 o f  2 

a 

Mr. Hark Selman 
Roy F. Ueston 
938 Quai l  S t ree t  
Denver, CO 80215 

RE: 9299-21823-20 
Date Samples Rec'd 4-28-86 
Pro jec t  No. 2029-1 3-03 

REPORT OF A N A L Y S I S  

ALR Oeslgnatlon 9299-21023-20-1 9299-21823-20-2 3239-21823-20-7 9299-2 1823-20-8 9299-21823-20-1 3 
Sponsor Oeslgnation LA7 ( I T P l l )  L A 8  ( I  TPH) ~ n 7  ( I T P I I )  LE8 ( I T P H I  LC7 ( I T P H )  

Sample A Sample A Sample 0 Sample B Sample C 
Oetennl nat  Ion : pCl/L 

Gross Alpha, dissolved, 

Gross Beta, dlssolved, 

Plutonlum-239, dissolved, 

Amerlclum-241, d l  ssolved, 

Uranlum-233 + Uranium-234, 
dissolved, f counting 
e r r o r *  66 f 2 -- 66 : 2 62 f 2 

Uranlum-238, dissolved, 
4 1  t 2 -- 40 f 2 

T r l  tlum, t o t a l  , 
3400 i 300 

120 t 40 -- 100 t 40 

100 t 30 

t counting e r r o r *  120 t 40 -- 
f counting e r r o r *  120 t 40 -- 75 t 25 -- 
f counting e r ro r *  0.16 f 0.10 -- 
f counting error* -0.01 f 0.03 -- 

0.05 t 0.08 -- 0.06 t 0.06 

0.00 t 0.04 -- 0.02 t 0.05 

-- 
i counting error*  44 t 2 -- 
f counting e r r o r *  -- -- -- 2700 f 300 



1 

July 2, 1986 
Page 2 o f  2 I 

Mr. Mark Selman 
Roy F. Weston 

RE : 9299-2 1823-20 
Oate Samples Rcc'd 4-28-86 
Pro ject  No. 2029-13-03 

ALR Deslgnatlon 
Sponsor Des igna t  lon 

Detennl na t lon  : pC1 /L 

Gross Alpha, d l  ssolved, 
t countlng e r ro r *  

Gross Beta, dlssolved, 
t countlng e r ro r *  

P1 utonlum-239, dl  ssol ved , 
t countlng e r ro r *  

Amerlcl um-24 1, d l  ssol ved , 
t countlnq e r r o r *  

REPORT OF ANALYSIS 

9299-21823-20-14 9299 -2 182 3- 20- I 9 
LC8 ( I T P I I )  LO7 ItPLC 
Sample C O l s t i l l c d  H a t e r  

-1 t 2 -- 
-2 t 4 -- 

-- 0.01 t 0.05 

-0.01 t 0.03 -- 
~ r a n  1 um-2 33 + ~ r a n  I um-2 34 , 
dissolved, t counting 
e r r o r *  -- 

Uranlum-238, d l  ssolved, 

T r l  tlum, t o t a l  , 
t countlng e r r o r *  -- 
i counting e r r o r *  3400 t 300 

0.05 f 0.27 

-0.09 t 0.24 

-- 

9299-2 182 3-20-20 
LO8 W L C  

O l s t l l l e d  Water  

* V a r l a b l l i t y  of the rad loac t l ve  d i s l n t e g r a t i o n  process (countlng error . )  a t  the 95% confldence leve l  , 1.96~. 

Rddiochemi s t r y  
Superv i sor 



Accu-Labs Research, Inc. 
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Ju l y  17, 1986 
Page 1 of  1 

:4r. Mark Selman 
2oy i. Weston 
938 Ouail  S t r e e t  
Denver, CO 80215 

RE: 9299-21843-6 
Date Samples Rec'd 4-30-86 
P r o j e c t  2029-13-03 

REPORT OF A N A L Y S I S  

ALR Des ignat ion  9299-2 1843-6-2 9299-2 1843-6-4 9299-2 184 3- 6-6 
S?onsor Des ignat ion  2078-87 2078-C7 20 7 3-0 7 

Solar Pond Solar  Pond Solar  Pond 
Nor th  (Cen t ra l  Nor th  (Centra l  Yor th  (Cent ra l  ) 

4730-86 4-30-86 4-30-86 

D e t e n i  n a t f o n  : pCi/L 

Gross A1 pha , d i  ssol ved , 

#Gross Beta, d isso lved,  
2 count ing e r r o r f  93 f 60 74 2 sa 16 : 4 1  

f count ing e r r o r *  25 f 89 100 f 92 -21 2 84 
PI utonium-239, d i  S S .  , 

43eriCIUflP241, d i  S S .  , 
2 count ing e r r o r *  -0.02 2 0.11 -0.03 5 0.06 0.05 2 0.07 

2 count ing error* 0.08 2 0.08 -0.02 2 0.04 0.08 : 0.22 
Uranfum-233 + 234, 

Ura_ni um-238 , d i  ssol ved , 

* V a r l a b i l l t y  o f  t h e  r a d i o a c t i v e  di s i n t e g r a t i o n  process (count ing e r r o r )  
a t  the  951 conf idence leve l ,  1.960. 

d isso lved,  - 
2 count lng e r r o r *  5 1  * 2 53 2 2 0.10 2 0.24 

2 count ing e r r o r *  32 e 1 33 f 1 -0.10 2 0.21 

- Radlochemi st ry  
Supervi sor  



A nL.cL-Laus Research. rnc. 

Ju ly  2, 1986 
Page 1 of  1 

Mr. Mark Selman 
Roy F. Weston 
938 Qual1 S t ree t  
Denver, CO 80215 

RE: 9299-21833-18 
Date Samples Rec'd 4-29-86 
P r o j e c t  No. 2029-13-03 

REPORT OF ANALYSIS 

ALR Deslgnatlon 9299-2 18 3 3- 10-5 9299-2 18 3 3- 18-6 9299-2 18 3 3- 18-1 0 9299-2 18 3 3- 18-1 4 929 9-2 I8 3 I- 1 U - 1 8 

2070-08 

Corner 4-29-86 Corner 4-29-86 4-29-86 4-29-86 4-29-86 

Sponsor Oeslgnatlon Solar Pond Solar Pond Solar Pond Solar Pond Solar Pond 

North Northwest North Northwest North Central North Northeast F l e l d  B l a n k  
2 0 7 n - ~ 7  207D-M 2070-00 2078-C8 

Oetennl n a t  1 on: pCl IC 

Gross Alpha, dissolved, 

Gross Beta, dissolved, 
t countlng e r r o r *  56 i 32 

PlUtOnlUm-239, d i  SSOlVed. 
t counting e r r o r *  0.01 t 0.06 -- - -  

Amerlclum-241, dissolved, 
t counting e r r o r *  -0.02 t o m  -- 

Uranium-233 t Uranium-234 , 
dlssolved,  t counting 
e r r o r *  so f 2 -- 

Uranlum-238, dissolved, 
f counting e r r o r *  31 t I -- 

T r l  t i u m ,  t o t a l  , 
t countlng e r r o r *  -- 

-- - -  t countlng e r r o r *  120 f. so -- - -  

-- - -  -- - -  

-- - -  
- -  -- - -  

- -  - -  - -  
- -  - -  -- 

1200 f. 300 1200 f 300 1300 i 300 -40 t 260 

* V a r l a b l l i t Y  of the rad ioac t ive  d l s l n t c g r a t l o n  proccss (counting crror) a t  the 95% confidence leve l ,  1.96(~. 

Radiochemistry Supervisor 
Ilsldh dR. 
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A - ~ c u - L a b s  Research. Inc. 

July 7, 1986 
Page 1 o f  2 

Mr.  Mark Selman 
Roy F. Ueston 
938 Qual1 Street 
Denver, CO 80215 

RE: 9299-21741-27 
Date Samples Rec'd 4-15-86 
Project  No. 2029-13-03 

ALR Designation 9299-2174 1-27-3 
Sponsor Deslgna t l o n  185 ( a z )  

Determl na t l o n  : pCI /g (dry) 

Gross Alpha, 

Gross Beta, 

P1 utonlum-239, 

Amerl c l  urn24 1 , 

Ursnl um-233 t Uranl um-234 , 

U r  an 1 um-238 , 

T r l  tlum, 

A l r  Dry Loss, % 

t countlng error*  

t countlng error*  

t countlng error*  

t countlng error*  

t counting error*  

t countlng error* 

t countlng error', pCl/mL 

46 f 15 

3 4 . t  6 

0.01.t 0.10 

0.20 t 0.16 

0.77 t 0.17 

0.66 t 0.16 

-0.07 f 0.22 
22.3 

REPORT O f  A N A L Y S I S  

9299-2174 1-27-6 9299-2 174 1-27-9 9299-21741-27-1 2 9299-2 174 1-27-1 5 
1c5 ( 6 2 )  2DS ( B Z )  2C5 (8Z )  385 ( 6 2 )  

18 f 11 47 t 1s 36 t 13 35 t 13 

31 f 6 40 I 7 28 t 5 30 t 6 

0.05 t 0.21 0.07 t 0.21 0.03 2 0.21 0.09 r 0.22 

0.01 t.0.07 0.02 t 0.06 0.07 t 0.10 0.00 t 0.08 

0.67 t 0.17 0.86 f 0.17 0.67 t 0.15 0.89 r 0.19 

0.62 t 0.17 0.92 t 0.18 0.84 t 0.17 0.75 t 0.18 

0.13 t 0.23 0.04 : 0.23 0.08 t 0.23 0.20 f 0.23 
28.2 21.6 20.1 22 .8 



J u l y  7. 1986 
Page 2 o f  2 

I 

I 

Mr. Mark Selman 
Roy F. Ueston 

RE: 9299-21741-27 
Oate Samples Rec'd 4-15-86 
Pro ject  No. 2029-13-03 

REPORT OF ANALYSIS 

9299-2 174 1-21 -2 7 ALR Deslgnatlon 9299-2 174 1-27-18 9299-2174 1-27-21 9299-21741-27-24 
Sponsor Deslgnatlon 3cs (02 )  105 ( 0 2 )  1 ~ 5  ( e z )  1FS ( 0 2 )  

Determination : pC1 /g (dry) 

Gross Alpha, 

Gross fleta, 

P1 u ton1 urn239 . 
Amer i c 1 um-24 1 . 
Uranium-233 + Uranlum-234. 

Ur  an i um-2 38 . 

21 t 11 t counting e r ro r *  37 t 14 52 t 16 4 4  t 15 

t counting e r r o r *  29 t 6 40 t 6 32 t 6 2 9 t 6  

: countlng e r ro r *  0.05 t 0.21 0.12 t 0.21 0.07 t 0.20 -0.08 t 0.09 

t counting error. -0.02 t 0.03 0.01 & 0.05 -0.02 t 0.03 -0.02 t 0.03 

f counting e r ro r *  0.66 t 0.16 1.1 t 0.2 0.73 t 0.17 0.59 : 0.13 

0.61 t 0.14 0.80 t 0.18 0.76 t 0.18 1.2 t 0.2 : counting e r ro r+  
T r i  t1um. 
: counting errore. pCl/mL 0.28 t 0.27 0.34 t 0.23 0.34 t 0.23 0.54 t 0.24 

A i r  Dry Loss, 2 19.0 26.1 20.5 16.2 

* V a r l a b i l l t y  of the rad ioact ive d l s i n t c g r d t i o n  process (counting e r r o r )  a t  the 951 confidence level  . 1.960. 

flS'dh & 
Rad i ochem i s t r y  
Supcrvi sor 



4 Accu-Labs Research, Inc. 

Page 1 o f  1 

M r .  Mark Selman 
Roy F. Weston 
938 Ouail  S t r e e t  
Denver, CO 80215 

RE: 9299-21732-9 
Date Samples Rec'd 4-14-86 
P r o j e c t  2029-13-03 

REPORT OF ANALYSIS 

ALR Des ignat ion  9299-21732-9-3 9299-21732-9-6 9299-21732-9-9 
Sponsor Des ignat ion  LA5 ( B Z I  ZAS (0Z1 3AS (0Z)  

Compos i te  1 Composite 2 C m p o s i t e  3 
Surface Scrape Surface Scraoe Surface Scraoe 

De tenn ina t i on :  pCi/g ( d r y )  

Gross Alpha, 
2 count fng e r r o r *  

Gross Beta, 
t count ing  e r r o r '  

Pl utonium-239 , 
t count ing  e r r o r e  

Ameri c i  urn-24 1, 
f count ing  er ro r '  

Uranium-233 + 234, 
2 count ing  e r ro r '  

Uranium-238 , 
,* count ing er ro r '  

T r i  tium, 
t c p n t i n g  e r ro r * ,  
pCI Jml  

A i r  Dry  Lost, Z 

67 2 17 

55  2 7 

0.10 2 0.20 

-0.02 2 0.03 

1.1 2 0.2 

0.89 L 0.20 

0.09 2 0.23 
24.8 

7 1  2 18 

50 9 7 

0.02 9 0.10 

-0.02 t 0.03 

1.2 2 0.2 

1.2 2 0.2 

0.02 9'0.22 
21.9 

75 5 18 

56 2 7 

0.02 f 0.21 

0.00 f 0.05 

1.4 5 0.2 

1.2 ,* 0.2 

-0.05 f 0.22 
22.5 

* V a r i a b i l i t y  o f  the r a d i o a c t i v e  d i s i n t e g r a t i o n  process (count ing  e r r o r )  
a t  t h e  951 confidence l e v e l ,  1.960. 

n 

BS'dh dP 
Radiochemi s t t y  
Supervi S 0 f  



r\ Accu-Labs Research.  Inc. 

June 26,- 1986 
Page 1 o f  1 

Mr. Mart Selman 
Roy F. Weston 
938 Quai l  S t r e e t  
Denver, CO 80215 

R E  : 9299-2 1884-6 
Date Samples Rec'd 5-7-86 
P r o j e c t  2029-13-03-0 1 

REPORT OF ANALYSIS 

A L R  Designat ion 
Sponsor Oesigna t i o n  

Determinat ion:  U g f L  

Aluminum, t o t a l  
Antimony , t o  t a l  
Arsenic ,  t o t a l  
B a r i u m ,  t o t a l  
Beryl 1 i u m ,  t o t a l  
Cadmium, t o t a l  
Ca lc ium,  t o t a l  
Chromium, t o t a l  
Cobal t ,  t o t a l  
Copper, t o t a l  
I r o n ,  t o t a l  
Lead, t o t a l  
Magnesium, total 
Manganese, to ta l  
Mercury, total  
Nickel, total  
Potassium, t o t a l  
Selenium, total  
S i l v e r ,  total 
Sodium, total  
Thal 1 i um, to ta l  
T i n ,  total 
Vanadium, t o t a l  
Zinc,  total 
Phenols  

9299-2 1384-6-1 
207A-83 

So la r  Pond 
Oepth = 4"  

5-7-86 

2640 
600U 
150 
200u 
43 
70 

C8801 
16700 
200 
1800 
1600 
sou 

C 16501 
115 
0.2 
1900 
14,300,000 
SOU 
370 
42,900,000 
10ou 
13000 
100 
780 

9299-2 1884-6-3 
207A-05 

So la r  Pond 
O e p t h  4 4" 

5-7-86 

- 
CCidh & 

Wate? Labora tory  
Supervl to r  



, \ Accu-Labs Research, Inc. 

June 2 6 .  1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Weston 
938 Quail  S t r e e t  
Denver, CO 80215 

RE: 9299-21856-6 
Date Samples Rec'd 5-1-86 
P r o j e c t  2029-13-03 

ALR Designat ion 
5 pon sor  Des i gn a t i  on 

Determinat ion :  pg/L 

Aluminum, t o t a l  
Antimony, t o t a l  
Arsenic ,  t o t a l  
Barium, t o t a l  
Be ry l  1 ium, t o t a l  
Cadmi um, t o t a l  
Cal c i  um, t o t a l  
Chromi um, t o t a l  
Coba l t ,  t o t a l  
Copper, t o t a l  
I r a n  , to  t a 1. 
Lead, t o t a l  
Magnesium, t o t a l  
Manganese, t o t a l  
Mercury, t o t a l  
N i c k e l ,  t o t a l  
Potassium, t o t a l  
Selenium, total 
S i l v e r ,  t o t a l  
Sodium, t o t a l  
Thal 1 i urn, t o t a l  
Tin, t o t a l  
Vanadium, t o t a l  
Zinc, t o t a l  
Phenols 

CC'dh & 

REPORT OF ANALYSIS 

9299-2 1856-6-1 
207A-A3 

Solar  Pond 
Horthwes t 

5-1-86 

2420 
600U 
150 
2oou 
27 
100 

C9901 
16 300 
200 
1610 
aooo 
sou 

c15401 
10s 
0.2u 
1900 
13 , 200,000 
sou 
3 10 
36,300,000 
10ou 
7000 
120 
6 20 -- 

9299-2 1856-6-3 
207A-AS 

Solar Pond 
Northwest 

5- 1-86 

Ua ter" Laboratory 
Supervisor 
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Accu-Labs Research. 

June 26 , 1986 
Page 1 of  2 

Yr. Mark  Selman 
Roy F. Ueston 
938 Qual1 S t ree t  
Denver, U) 80215 

RE : 9 299 -2 194 3- 1 1 
Date Samples Rec‘d 5-15-86 
Project 2029-13-03-01 

REPORT OF A N A L Y S I S  

ALR Designation 9299-2 194 3- 1 I- 1 
Sponsor Des i gnat 1 on 207h-C3 

Solar Pond 
Southwest 

5-15-86 
Oetermi nation: pg/L 

Aluminum, total  
Antimony, total  
A t  senf c total  
Barium, total  
Beryl lium, total  
Cadmium, total  
Cal c f  um, to ta l  
Chromf um, total  
Cobalt, to ta l  
Copper , total  
Iron, total  
Lead, to ta l  
Magnesf um, to ta l  
Hanga_nese, t o t a l  
Mercury, to ta l  
Nfckel, total  
Potassium, total  
Selenlum, total  
Sflver, total 
Sodfum, total 
Thal 11 um, total 
T i n ,  to ta l  
Vanadium, to ta l  
Zinc, total 
Phenols 

23 10 
600U 
lO0OU 
200u 
39 
150 

[7701 
13700 
500 
1750 
1500 
SOU 

[15401 
95 
0.2u 
2000 
14,300,000 
sou 
350 

1 oou 
13000 
2 10 
690 

38 # 500 , 000 

-- 

9299-21943-1 1-3 
207A-CS 

S o l a r  Pond 
Southwest 

5 -  15-86 



Accu-Labs Research, Inc. 

June 26, 1986 
Page 2 of  2 

Mr. Mark Selman 
Roy F. Ueston 

RE : 9299-2 1943-1 1 
Date Samples Rec‘d 5-15-86 
Project 2029-1 3-03-0 1 

REPORT OF ANALYSIS 

ALR Designation 9299-21943-11-7 9299-2 1943-1 1-8 
Sponsor Designation 207A-03 207 A-0 5 

Solar Pond Solar Pond 
Southwest Southwest 
5-15-86 

Determination: pg/L 
5- 15-86 

A 1  umi n u m ,  total  
Antimony, total  
Arsenic , t o t a l  
Barium, total  
Beryl 1 i um, total 
Cadmium, total  
Cal ci um, t o t a l  
Chromium, total 
Cobalt, to ta l  
Copper, to ta l  
Iron, t o t a l  
Lead, to ta l  
Magnesium, total  
Hanganese , t o t a l  
Mercury, total  
Nlckel. t o t a l  
Potassium, total 
Selenium, total  
S l l fe r ,  total  
Sodium, to tal  
mal 1 1 urn, total  
f ln ,  total 
Vanadlum, total 
tfnc, total  
Phenols . 

CC’dh & 

200u 
60U 
1ou 
200u 
su 
su 
C4401 
su 
20u 

[ 7  I 
[901 
11 

C991 su 
0.2u 
20u c 14303 
su 
5u 
15400 
1ou 
40U 
su 
57 -- 

Wa te? Laboratory 
Supervlsor 



\ Accu-Labs Research, Inc. 

Hr. Mark Selman 
Roy F, Ueston 
938 Quai l  S t r e e t  
Denver, CO 80215 

RE : 9299-2 1870-8 
Date Samples Rec'd 5-6-86 
P r o j e c t  2029-1 3-03 

ALR Designat ion 
Sqonsor Des igna t ion  

REPORT OF ANALY 51 S 

9299-2 1870-8-1 9299-2 l87o-8-3 
207A-SA3 207A-SA5 

Sola r  Pond Solar  Pond 
NU Corner NU Corner 

5-5-86 5-5-86 

Determina t ion:  mg/kg dry w t .  

Aluminum,  t o t a l  
Antimony, t o t a l  
Arsenic ,  t o t a l  
B a r i u m ,  t o t a l  
Beryl 1 i um,  to ta l  
Cadmi um, t o t a l  
Calcium, t o t a l  
Chromium, to ta l  
Cobal t ,  t o t a l  
Copper, t o t a l  
I r o n ,  t o t a l  
Lead, t o t a l  
Xagnesium, t o t a l  
Yanganese, t o t a l  
Hercury,  t o t a l  
Nickel, t o t a l  
Potassium, t o t a l  
Selenium, total 
S i l v e r ,  total 
Sodfum, f a t a l  
Thal 1 I um, total  
T i n ,  fa ta l  
Vanadfum, to ta l  
Zinc, total  
Phenol 5 ,  total  

CC'dh de/ 

11 300 
2SOU 
4 2U 
833U 
309  
1110 
24 100 
1010 

425 
3590 
65 
20400 
153 
7.5 
124 
59000 

a3u 

2 1u 
153 
154000 
42U 
167.U 
208U 
248 -- 1.7U 

supe rv i so r  



A Accu-Labs Research. Inc. 

June 27, 1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Werton 
938 Ouail  S t r e e t  
Oenver, CO 80215 

R E :  9299-21890-6 
Date Samples Rec'd 5-8-86 
P r o j e c t  2029-13-03-0001 

REPORT OF A N A L Y S I S  

ALR Oesignat ion 9299-21890-6-1 
Sponsor 3es igna t i o n  207A- SE 3 

Solar Pond 
Center West 

5-8-86 

Determinat ion :  mglkg d ry  ut. 

A 1  umi num, t o t a l  
Antimony, t o t a l  
Arsenic ,  t o t a l  
Sarium, t o t a l  
Sery l  1 i um, t o t a l  
Cadmium, t o t a l  
Cal c i  um, t o t a l  
Chromium, t o t a l  
Cabal t, t o t a l  
Copper, t o t a l  
I r o n ,  t o t a l  
Lead, t o t a l  
Yagnesium, t o t a l  
Manganese, t o t a l  
Mercury, t o t a l  
N i c k e l ,  t o t a l  
Potassium, t o t a l  
Selenium, to ta l  
S i l v e r ,  total 
Sodium, t o t a l  
Thal 1 i um, total 
T l n ,  t o t a l  
Vanadium, t o t a l  
Zinc, tota l  
Phenol s, t o t a l  

CC'dh &J 

11000 
27 3U 
45u 
909 u 
668 
lOSO0 
50000 
1500 
91u 
1590 
5550 
455 
21000 
595 
25 
1320 
50000 
23U 
19 1 
130000 
45u 
182U 
227u 
595 -- 

9299-2 1890-6-3 
~ O ~ A - S ~ S  

S o l a r  Pond 
Center West 

5-8-86 

Wa ttf Laboratory 
Superul sor 



June 30,- 1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Ueston 
938 Quai l  S t r e e t  
genver ,  u3 00215 

R E :  9299-21907-6 
Date Samples Rec'd 5-12-06 
P r o j e c t  2029-13-03-01 

REPORT OF A N A L Y S I S  

A L R  Designation 9299-2 1907-6-1 9299-21907-6-3 
Sponsor Designation 207A- SC3 2 0 7 A - S C S  

Solar Pond Sol a r Pond 
SW Corner SU Corner 

5-12-86 5-12-86 

Determination: mg/kg  d r y  ut. 

A1 u m i  num, t o t a l  
An t imony ,  t o t a l  
Arsenic , t o t a l  
Sarium, total  
Beryl 1 i um, t o t a l  
Cadrni um, t o t a l  
Cal c i  urn, t o t a l  
C h r o m i  urn, t o t a l  
C o b a l t  , t o t a l  
Copper  , t o t a l  
I ron ,  t o t a l  
Lead, t o t a l  
Magnesium, total  
Yanganese , t o t a l  
Mercury, t o t a l  
Hlckel, total  
Potassium, t o t a l  
Selenium, to ta l  
S l l v e r ,  total 
Sodlum, total 
Thal 1 1 urn, total 
T i n ,  total 
Vanadl um, total 
Zinc, total  
Phenols, t o t a l  

11900 
33311 
56U 
11 1ou 
1570 
1220 
19 600 
19700 
l l l U  
879 
6900 
142 
6110 
170 
10 
162 
65300 
28 U 
2 37 
166000 
56U 
222u 
270U 
2 27 -- 

CC'dh & 
Ua tcr Laboratory 
Supervisor 



Accu-Labs Research, Inc. 
I1485 W 4 R t h  Atrnrrc.  \i'hc.at Ridgc Colorado 50013 
1303) 523.2766 

June 11,'1986 
Page 1 o f  2 

Mr. Mark Selman 
Roy f. Weston 
938 Ouail S t r e e t  
Denver, CO 80215 

RE: 9299-21823-20 
Date Samples Rec'd 4-28-86 
Pro jec t  2023- 13-03 

- REPORT OF A N A L Y S I S  

A L R  Designation 9299-21823-20-3 9299-2 1823-20-5 9299-2 1823-20-9 
Sponsor Designation LB3 ( I T P H I  L95 ( I T P H I  LC3 ( ITPHI  

Determination: pg/L 

Sample B SamDle B SamDle C 

A1 umi num, t o t a l  
Antimony, t o t a l  
Arsenic, t o t a l  
Barium, t o t a l  
Beryl 1 i urn, t o t a l  
Cadmium, to t a l  
Cal ci um, t o t a l  
Chromi um, to ta l  
Cobalt, t o t a l  
Copper, t o t a l  
I ron,  t o t a l  
Lead, t o t a l  
Magnesium, t o t a l  
Manganese, t o t a l  
Mercyry, t o t a l  
Nlckel, t o t a l  
Potasslum, t o t a l  
Selenium, to ta l  
S l l v e r ,  to ta l  
Sodlum, total 
m a l  1 I urn, to ta l  
Tln, total 
Vanadlum, total  
Zinc, t o t a l  
Phenol s, total  

200u 
60U 
1 ou 
200u 
su 
su 
308000 

t 9  I 
20u 
su 
20u 
su 
76800 

(123 
0.5 
20u 
73700 
11 
12 
451000 
1ou 
400U 
sou 
24 
-0 

200u 
60U 
1 ou 
220 
5u 
5u 
319000 

t 7  1 
20u 
5u 
20u 
su 
77400 

1131 
0.4 
20u 
71500 
12 
10 
462000 
1ou 
40OU 
sou 
30 
-0 



Accu-Labs Research. Inc. 

J u n e  11 .  1986 
Page 2 o f  2 

Mr. Mark Seiman 
Roy F. Weston 

R E  : 9299-2 1823-20 
Date Samples Rec‘d 4-28-86 
P r o j e c t  2023-13-03 

REPORT OF ANALYSIS 

ALR Designat ion 
Sponsor Des i g n a t i  on 

9299-21823-20-1 1 
LCS (ITPHI 
Samole C 

Determi na t ion :  vg/L 

A1 uminum, t o t a l  
Antimony , t o t  a1 
Arsenic ,  t o t a l  
Barium, t o t a l  
Beryl 1 i urn, t o t a l  
Cadmi u m ,  t o t  a1 
Calcium, t o t a l  
Chromium, t o t a l  
Cobal t ,  t o t a l  
Copper,  t o t a l  
I r o n ,  t o t a l  
Lead, t o t a l  
Yagnesium, t o t a l  
Yanganese, t o t a l  
Mercury, t o t a l  
Nickel, t o t a l  
Potassium, t o t a l  
Selenium, t o t a l  
511 vel ,  t o t a l  
Sodfum, total  
T h a l l i u m ,  t o t a l  
f i n ,  t o t a l  
Yanadlum, total  
Zinc, to ta l  
Phenols, total  

cc‘dh& 

9299-21823-20-15 9299-21823-20-17 
LO3 WLC LO5 HPLC 

D i s t i l l e d  Water O f s t i l l e d  Water 

200u 
60U 
1ou 
200u 
su 
su 

( 2 2 0 1  
su 
20u 
su 

1801 
su 

1661 
5u 
0 .2u 
20u _. ~ 

12201  
su 
su 

1 4 4 0 1  
1ou 
4 OU 
SOU 
58 -- 

Water Labora tory  
Supervl sor 



2 Accu-Labs  Research. Inc. 

?age 1 o f  1 

M r .  Mark Selman 
Joy F. Yeston 
938 Ouail S t r e e t  
Denver, CO 80215 

RE:  9299-21843-6 
gate  Samples Rec’d 4-30-86 
Project  2029- 13-03 

REPORT OF ANALYSIS 

ALP 3esignation 9299-2 184 3-64 9299-2 1843-6-3 929 9-2 18 4 3-6-5 
Sponsor Designation 2078-63 2078-C3 2078-03 

Solar Pond Solar Pond Solar Pond 
North (Center 1 North (Center I North (Center) 

4- 30-86 4-30-86 4-30-36 
geternina t ion: V g l L  

Aluninum, to ta l  
Antimony , total  
Arsenic , to ta l  
Barium, to ta l  
3ery l l  i um, to ta l  
Cadmium, total  
Cal c i  u m ,  to ta l  
Chromium, total  
Cobal t , to ta l  
Copper, t o t a l  
Iron, total  
Lead, total  
Magnesium, t o t a l  
Manganese , to ta l  
Merc%ry, total  
Nickel,  to ta l  
Potassium, total 
Selenium, total 
S i l v e r ,  total 
Sodium, total  
Thal 1 i um, U t a 1  
Tin ,  to ta l  
Vanadium, total  
Z i n c ,  to ta l  

200u 
60U 
1 ou 
200u 
5u 
su 
187000 
su 
20u 

161 
ZOU 
su 
67500 
su 
0.2u 

1301 
62700 
9 

I S 1  
374000 
1ou 
400U 
sou 
su 

200u 
60U 
1ou 
220 
su 
su 
176000 

191 
2 ou 
5u 
20u 
su 
66400 
5u 
0; 2u 
20u 
60500 
9 

363000 
1 ou 
400U 
s ou 
su 

c71 

200u 
60U 
1ou 
ZOOU 
su 
su 

19901 
5u 
ZOU 
su 

CZOI 
su 

C4071 
su 
0.2u 
20u 
Ill01 
su 
su 

13301 
1ou 
4ou 
sou 

1111 

CC’dh& 

’$ 

t a t  hy PCa i r ns 
Ua t e r  Laboratory 
Supemi sor 



I I 

2 Accu-Labs Research, Inc. 

June 26. 1986 r 

Mr. Mark Selman 
Roy F. Weston 
938 Ouail Street 
Denver, CO 80215 

RE: 9299-21833-18 
Oate Samples Rec'd 4-29-86 
Project 2029- 13-03 

REPORT OF ANALYSIS 

ALR Designation 9299-2 18 3 3-1 8-1 929 9-2 18 3 3- 18-3 
Sponsor Desi gna  t lon  Solar Pond Solar Pond 

2078-A3 Z O ~ ~ - A S  
North Northwest North Northwest 

Corner Corner 
4-29-86 4-29-86 

D e t e n i n a t i o n :  gg/L 

A1 urn1 num, to ta l  
Antimony, t o t a l  
Arsenfc, t o t a l  
Barium, t o t a l  
Beryl 1 ium,  t o t a l  
Cadrni urn, t o t a l  
Cal c i  urn, to ta l  
Chromf urn, total 
Cobalt ,  t o t a l  
Copper, to ta l  
Iron, to ta l  
Lead, total  
Magnesium, t o t a l  
Manganese, t o t a l  
Mercury, total  

Potassium, total 
Selenium. total 
S i l v e r ,  total 
Sodium, total 
Tha l  1 i um, total 
T i n ,  W t a l  
Vanadi urn, total 
Zinc, t o t a l  
Phenol s 

Nfckel, total 

200u 
60U 
1ou 
200u 
su 
su 
198000 
su 
20u 

(901 
su 
72600 
1s 
0.2u 
so 
56100 
9 
su 
451000 
IOU 
400U 
sou 
22 

(141 

-- 

9299-2 18 3 3- 18-8 
Solar Pond 

2078-95 
North Central 

4-29-86 



_- 

a 
Accu-Labs Research, lnc. 

June 2 6 ,  1986 
Page 2 o f  2 

M r .  Mark Selman 
Roy F. Weston 

R E :  9299-21833-18 
Date Samples Rec’d 4-29-86 
Project 2029-13-03 

REPORT OF ANALYSIS 

A L R  Designation 
Sponsor Des f gna  t ion 

Determination: pg/L 

Aluminum, to ta l  
Antimony, t o t a l  
Arsenic, to ta l  
Barium, total  
Beryl 1 i u m ,  to ta l  
Cadmi urn, to ta l  
Cal c i  urn, to ta l  
Chromium, to t a l  
Cobalt, to ta l  
Copper, to ta l  
Iron, to tal  
l e a d ,  total  
Magnesium, total  
Manganese, total  
Mercury, to ta l  
Nickel, to ta l  
Potassium, t o t a l  
Selenium, to t a l  
Silver, total  
Sodium, t o t a l  
Thal 1 ium, total  
Tin ,  to ta l  
Vanadi um, total 
Zinc, total 
Phenols 

CC’dh & 

9299-2 1833- 18-1 2 
Solar  Pond 

2078-C5 
North (Northeast 1 

4-29-86 ‘ j  

929 9-2 18 3 3- 18 - 16 
Solar Pond 
2078-05 

Field Blank 
4-29-86 

S u p e r v i  sor 



I May 30, -1986 

4 Accu-Labs Research, Inc. 
. ... ...- -. . L,,.or.id~> 400.73 - ' (303)  423.2766 e 

Page  1 o f  3 

M r .  Mark Selman 
Roy F. Weston 
938 Quai l  S t r e e t  
Denver, CO 80215 

RE: 9299-21741-27 
Date Samples Rec'd 4-15-86 
P r o j e c t  2029-1 3-03 

REPORT OF A N A L Y S I S  

ALR Oesignat ion 9299-2 1741-27-1 9299-21741-27-4 
Sponsor Des i g n a t  ion  183 (BZ) 1C3 ( B Z )  

Composite 1 Composite 1 
0-6" d e p t h  6- 12" depth 

De term i na t i on : mg/ k g  
d r y  wt. 

A l u m i n u m ,  t o t a l  
Antimony, t o t a l  
Arsenic ,  t o t a l  
Barium, t o t a l  
Beryl 1 l u m ,  t o t a l  
Cadmium, t o t a l  
Cal c i  um, t o t a l  
Chromium, t o t a l  
Cobal t * t o t a l  
Copper, t o t a l  
I ron ,  t o t a l  
Lead, t o t a l  
Magnesium, total  
Manganese, t o t a l  
Mercury, t o t a l  
Nickel, total  
Potassium, total  
Selenium, total  
S i l v e r ,  total 
Sodium, total 
Thalli urn, total 
T i n ,  total 
Vanadium, to ta l  
Zinc ,  total 
Phenols  

8190 
38U 
6.3U 
126U 
3.2U 
3.2U 

[1660] 
11 
13U 

C6.93 
9080 
3 1  

I12401 
274 
0.1U 

(131 
[ 13901 

3.2U 
3.2U 
6 3U 
6.3U 
2SU 
3 2U 
33 
0.311 

8640 
37 u 
10F 
123U 
3.1U 
3.1U 

I l l 0 0 1  
10 

(221 
(6.61 

12400 
19 

I10301 
293. 
0.lU 

I163  
I 11001 

3.1U 
3.1U 
6 2U 
6.2U 
25U 
38 
23 
0.5 

9299-21741-27-7 
283 (BZ) 

Canposf te  2 
0-6" d e p t h  

6540 
38U 
7 .O 
128u 
3.2U 
3.2U 

I13201 
9.0 

c 123 
(8.41 
9610 
29 

I9971 
247 
0.1u 
13U 
I 12601 

3.2U 
3.2U 
64U 
6.4U 
26 U 
3211 
29 
0.3U 



r 

y a y  30. 1986 
Page 2 o f  3 

Hr. Mark Selman 
Roy F. Weston 

RE : 9299-2 174 1-27 
Date Samples Rec'd 4-15-86 
P r o j e c t  2029-13-03 

REPORT OF ANALYSIS 

ALR Designat ion 9299-2 174 1-27-10 9299-2 1741-27-13 
Sponsor Oeri gna ti on 2C3 ( 8 2 )  383 (62) 

Composite 2 Composite 3 
6-12" depth 0-6" depth 

O e t e n i  na t ion :  mg/ kg  , 
dry  wt.  

Accu-Labs Research, Inc. 

A1 umi num , t o t  a1 
Antimony, t o t a l  
Arsenic, t o t a l  
Barium, t o t a l  
Be ry l l i um,  t o t a l  
Cadmium, t o t a l  
Cal c i  um, t o t a l  
Chromium, t o t a l  
Cobalt,  t o t a l  
Copper, t o t a l  
Iron, t o t a l  
Lead, t o t a l  
Mag nes i um , t o t  a1 
Manganese , t o t a l  
Mercury, t o t a l  
N icke l ,  t o t a l  
Potassium, t o t a l  
Selenium, t o t a l  
S l l v e r ,  t o t a l  
Sodium, t o t a l  
lhal 1 ium, t o t a l  
f l n ,  t o t a l  
Vanadl um, t o t a l  
Zlnc, t o t a l  
Phenol t 

7640 
37 u 
6.1U 
122U 
3.0U 
3.0U 

C 14401 
9.6 
12u 

I 9 . 1 1  
10200 
16 

C 10601 
196 
0.1u 

C173 
C 12501 
-3.OU- 
3.0U 
61U 
6.1U 
24U 
30U 
30 
0.2u 

6740 
38 U 
6.4 
128u 
3.2U 
3.2U 

C 14001 
5.7 
13U 

C8.31 
9580 
17 

I 9 7 6 1  
2 15 
0.1u 

C131 
I 1  1901 

3.2U 
3.2U 

1681 
6.4U 
26U 
3 2U 
25 
0.3U 

9299-2 1741-27 -16 
3c3 (82, 

Canposlte 3 
6-12" depth 

7200 
38U 
6.3U 
125U 
3.1U 
3.1U 

1 10201 
5.6 
25 

19.91 
10900 
15 

18833 
28 5 
0.1u 
13U 

19513 
3.1U 
3.1U 
6 3U 
6.3U 
25U 
3 1U 
20 
0.3U 



A Accu-Labs Research. Inc. 

M r .  Mark Selman 
Roy F. Heston 
938 Quail  S t r e e t  
Denver, CO 80215 

RE: 9299-21732-9 
Date Samples Rec'd 4-14-86 
P r o j e c t  2029-13-03 

REPORT OF ANALYSIS 

ALR Designat ion 9299-2 1732-9-1 
Sponsor Des i gnat  i on 1A3 ( 8 2 )  

Composlte 1 
Surface Scraoe 

3e termi  na t ion :  mq/ kg, 
dry wt. 

A 1  umi num, t o t a l  87 70 
Antimony, t o t a l  40U 
4rsen ic  , t o t a l  6.7U 
,arium, t o t a l  133U 
Bery l  1 i urn, t o t a l  3.3u 
Cadmi urn, t o t a l  3.3u 
Cal c f  um, t o t a l  
Chromlum, t o t a l  
Cobal t , t o t a l  
Copper, t o t a l  
I ron ,  t o t a l  
Lead, t o t a l  
Magnesium, t o t a l  
Manganese, t o t a l  
Mercury, t o t a l  
N l c k e l ,  t o t a l  
Potassf  urn, t o t a l  
Selenium, t o t a l  
Sllver, t o t a l  
Sodium, t o t a l  
T h a l l i  um. t o t a l  
Tln, t o t a l  
Vanadium, t o t a l  
Zinc, t o t a l  
Phenol s 

E 18401 
10 
13U 

E9.61 
11000 
38 

I13601 
272 
0.lU 
13U 

t 17001 
3. 3u 
3.3u 
67U 
6.7U 
27 u 
33u 
4 1  
0.3U 

~ 

9299-21732-9-4 9299-2 1732-9-7 
2A3 (82 )  3A3 (BZ) 

Canposite 2 Cunposite 3 
Surface Scrape Surface Scrape 

9140 9050 
4 1U 4 1U 
6 .a 6.8U 
1 3SU 135U 
3.4u 3.4u 
3.4u 3.4u 

E19301 
10 
14U 

(9.71 
11400 
48 

E14901 
337 
0.1u 

E131 
C 18601 

3.4u 
3.4u 

C2171 
6.8U 
27 U 
34u 
49 
0.3U 

C 19601 
13 
14U 

C l O l  
12300 
42 

I13501 
28 6 
0. t u  
14U 

E 17 so1 
3.4u 
3.4u 

c 1401 
6.8U 
27 u 
34u 
44 
0.3U 



M r .  Mark Selman 
Roy F. Ueston 
938 Quai l  S t r e e t  
Denver,  u) 00215 

RE: 9299-21804-6 
Date Samples Rec’d 5-7-86 
P r o j e c t  No. 2029-13-03-01 

REPORT OF A N A L Y S I S  

ALR Des ignat ion  9299-2 1884-6-2 9299-2 1004-6-4 
Sponsor Des ignat ion  20 7 A -J 6 207A-86 

R e a c t i v i t y ,  mg/L: 

Solar Pond 2 0 7 A  Solar  Pond 2 0 7 A  
I 

I 19 
Cyanide -- 
Sui f i d e  -- t 

9.9 Corros i  v i  ty-pH -- 
I g n i  t a b i l  i t y ,  ‘C -0 

T o t a l  Cyanide, mg/L 9.4 

co.01 Hex ava l  en t Chrom i um , mg/ L -0 

*Not analyzed due to i n s u f f i c i e n t  sample. 

RCRA Anal ysi s - 0 

2 ?, I:’-- 
\*: 
I i  . 



Accu-Labs Research, Inc. 
I1485 it' JHth , \ \ rnuc \ i 'hcai Hidgc. Cnlttrodo hOO.33 
( 3 0 3 )  4232761, L 

J u l y  21; 1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Ueston 
938 b a l l  S t r e e t  
Denver, CO 80215 

RE: 9299-21856-6 
Date Samples Rec'd 5-1-86 
P ro jec t  No. 2029-13-03-01 

REPORT OF ANALYSIS 

ALR Designat ion 9299-21856-6-2 
Sponsor Des i gna t i on 207A-A4 

Solar Pond 207A 
Northwest 

Reac t i v i t y ,  mg/L: 
Cyanide 
S u l f i d e  

C o r t o s i v i  ty-pH -- 
I g n i  t a b i l  i ty, 'C -- 

Hexavalent Chromium, mg/L -- 
11 Total  Cyanide, mg/L 

*Not analyzed due to i n s u f f i c i e n t  sample. 
**Not c a l c u l a t e d  due to Interferences. 

9299-2 1856-6-4 
207A-A6 

Solar Pond 207A 
Nor t hue s t 

c* 

9.8 

> 100 

-- 
co.01 

MAHIdh 

& 
Soils and Overburden 
s upe rv i -so r 



Accu-Labs Research, Inc. 
I I4S.5 \v JRth .\\ cnuc \\'heal Ridqc. Colorado 8003.1 
1.m) 1 2 3 - 2 ; ~  

J u l y  23, -1986 
Page 1 o f  1 

e -  
M r .  Mark Selman 
Roy F. Weston 
938 Quai l  S t r e e t  
Denver, CO 80215 

RE: 9299-21943-11 
~ Date Samples Rec'd: 5-15-86 

P r o j e c t  No. 2029-13-03 

REPORT OF ANALYSIS 

ALR D e s i g n a t l o n  
Sponsor Des1 gnat !  on 

D e t e m l n a t i o n :  mg/L 

R e a c t i v i t y :  

Cyanide 
Sul f l d e  

C o r r o s i v f  ty-pH 

I g n i  t a b i l i  ty ,  'C 

T o t a l  Cyanide 

Hexavalent  Chrmi urn 

+Not analyzed due to - 

- --a 

HAH'dh db 

9299-21943-11-2 9299-21943-1 1-4 9299-21943-1 1-9 
207A-C4 207A-C6 207 A-06 

-- 
0. 

-- 
-0 

17 

-- 
1 n s u f f l c i e n t  sample. 

t 

t 

9.8 

> l o o  

-- 
0.02 

t 

c 10 

6.6 

>loo 
-- 
(0.01 



Accu-Labs Research. Inc. 

Ju ly  21, -1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Weston 
938 Ouail S t ree t  
Denver, CO 80215 

RE : 9299-2 1907-6 
Date Samples Rec'd 5-12-86 
Pro jec t  No. 2029-13-03-01 

REPORT OF ANALYSIS 

ALR Designation 9299-2 1907-6-2 9299-2 19 0 7 -6-4 
Sponsor Des1 gna t i o n  207A-SC4 207A-SC6 

Solar Pond 207A Solar Pond 207A 
SW Corner SW Corner 

Sediment C-Comoosi t e  Sediment C-Composi t e  

RCRA EP Tox ic i ty ,  mg/L: 

Arsenic 
8 a r i  urn 
Cadml urn 
Chromium 
Lead 
Mercury 
Selenium 
S I  1 ver 

Reac t i v i t y ,  pg/g: 
Cyanide 
Sul f l d e  

0.04 

4.5 ' 
0.86 
0.11 
0.001 

<o. 005 
<0.02 

<0.2 

6.3 

Cor rbs i v i  ty-pH -- 9.0 
I g n i  tab11 1 ty, 'C -- ,100 
Hexavalent Chrmlurn, mg/L -- 0.01 
To ta l  Cyanide, vg/g 6.5 -- 
*Not ca lcu lated d w  to interferences. 

MAH/dh 

&* 

&- ,' 

CL io' . 
' -  
\ 

r 
I 



. iccu-Labs Research, Inc. 
11485 W. 48th Avenue Wheat Ridge, Colorado 80033 
(303) 423-2766 

July 21, 1986 
Page 1 o f  2 

Mr. Hark Selman 
Roy F. Ueston 
938 Quai l  St reet  
Denver, Ul 80215 

RE : 9299-2 1823-20 
Oate Sampler Rec'4 4-28-86 
Project  No. 2029-13-03 

REPORT OF ANALYSIS 

ALR Designation 9299-21823-20-4 9299-21823-20-6 9299-21823-20-10 9299-21823-20-12 9299-2 182320-16 
Sponsor Deslgnat i o n  L04 LE6 LC 4 LC 6 LO4 

In terceptor  In terceptor  In terceptor  In terceptor  HP LC 
Trench D l s t l l  led Water Trench Trench Trench 

Pump House Pump House Pump House Pump House 
Sample B Sample B Sample C Sample C 

Corros lv l  ty-pH -c 7 .a -- 0 .O -- 
I g n l  tab11 I ty. .e -- > 100 -- ,100 -- 
Total Cyanide, mg/L (0.05 -- 
Hexavalent Chromlum, mg/L -- <0.01 -- <0.01 -- 

(0.05 -- <0.05 



July 21, 1986 
Page 2 o f  2 

nt. Hark Selman 
Roy F. Weston 

RE: 9299-21823-20 
Date Samples Rec'd 4-28-86 
Project No. 2029-13-03 

ALR Designation 
Sponsor Des I gnat I on 

Reactivi ty ,  mg/L: 
Cyan I de 
Sul f l d t  

Corror i v i  ty-pH 

Ignl tab11 1 ty,  'C 

Totdl Cyanlde, mg/L 

Hexavalent Chromium, mg/L 

REPORT OF ANALYSIS 

9299-21823-20-18 
L-86-LC 6-106 

HPLC D i s t i l l e d  Water 

<0.05 
< 10 

6.7 

,100 

(0.01 

Accu-Labs Res4 ch ,  Inc. 



A Iccu-Labs Research, Inc. 
I I485 W. 48th Avenue Wheat Ridge, Colkrndo 110033 A (303) 423-2766 

I 

July 21, 1986 
Page 1 o f  2 

Mr. Hark Selman 
Roy F. Ueston 
938 Quail  S t ree t  
Denver, u) 80215 

RE: 9299-21833-18 
Date Samples Rec'd 4-29-86 
Project  No. 2029-13-03 

REPORT O f  ANALYSIS 

ALR Oeslgnatlon 9299-21833-18-2 9299-21833-18-4 9299-21833-18-7 9299-21833-18-9 9299-21833-18-1 1 
Sponsor Des I gna t I on 2078-A4 2078-A6 2078-04 2078-86 2078-C4 

Solar Pond 2078 Solar Pond 2070 Solar Pond 2078 Solar Pond 2078 Solar Pond 2070 
N-NU Corner N-NW Corner North (Central)  North (Central)  North (Northeast) 

React iv i ty,  mg/L: 
Cyan I de -- . (0.05 
Sul f ide -- < 10 

(0.05 -- 
< l o  -- 

-- 7.9 Corror lv l  ty-pH -- 8.0 -- 
I g n l  t a b l l i  ty, .e -- ,100 -- ,100 -- 

(0. 05 Total Cyanlde, mg/L <0.05 -- <0.05 -- 
Hexavalent Chromium, mg/L -- (0.01 -- <0.01 -- 



a 
Accu-Labs Rese; 'h, Inc. 

July 21, 1986 
Page 2 o f  2 

Mr. Mark Selman 
Roy F. Uerton 

RE : 9299-21833-38 
Oate Samples Rec'd 4-29-86 
Project  No. 2029-13-03 

I 

ALR Derlgnatlon 
Sponsor Deslgna t ion 207B-C6 

9299-2 1833- 18-1 3 

Solar  Pond 2078 
North (Northeast) 

React lvl ty ,  mg/L: 
Cyanlde <0.05 
Sul f lde < 10 

Corroslvl ty-pH 8.1 

Ignl  tab11 l ty ,  'C ,100 ' 

Total Cyanide, mg/L -- 
Hexavalent Chranlurn, mg/L <O.Ol 

REPORT OF ANALYSIS 

9299-2 183 3- 18-1 5 929 9-2 18 3 3- 18 -1 7 
207 13-04 2078-06 

Solar Pond 2070 Solar Pond 2078 
F i e l d  Blank F i e l d  Blank 

C0.05 
< 10 

,100 -- 



A rccu-Labs Research, Inc. 
I1485 W. 481h Avenue Wheat Ridge, Colorado 80033 ( 

(303) 423-2766 I 

Hay 16, 1986 
Page 1 o f  2 

Mr. Mark Selman 
Roy F. Weston 
938 Qual1 St .  
Denver, CO 80215 

RE: 9299-21732-9 
Date Samples Rec'd 4-14-86 
P r o j e c t  No. 2029-13-03 

ALR Designat ion . 9299-2 1732-9-1 
Sponsor Des i gnat  i on 1A3 (82) 

Composite 1 
Surface Scrape 

RCRA EP TOXlCity, mg/L: 
Arsenic 
Barium 
Cadmi um 
Chranl urn 
Lead 
Mercury 
Selenium 
S i  1 ver  

Reac t l v l  t y :  
Cyanide, pg/g 
SUI f fde ug/g 

Cor ros l v l  ty-pH -- 
I g n l  tab11 i ty, 'C -- 
Hexavalent Chromium, mg/L -- 
Tota l  Cyanide, vg/g 0.17 

REPORT OF ANALYSIS 

9299-2 17 32-94 9299-2 17 32-9-4 
l A 4  ( B Z l  2A3 ( B Z )  

Composite 1 Composite 2 
Surface Scrape Surface Scrape 

<o. 005 
(0.2 
<0.005 
(0.01 
<0.05 
0.001 

<0.005 
<0.02 

0.11 
< 10 

5.7 
> l o o  
co.01 -- 

9299-2 17 32-9-5 
2A4 (821 

Canposl t e  2 
Surf ace Scrape 

d o .  005 
<o. 2 
0.006 
0.01 

<o.os 
<0.001 
<o. 005 
<o. 02 

0.11 
10 

5.6 
,100 
co.01 -- 

9299-2 1732-9-7 
3A3 (BZ) 

Composf t e  3 
Sur face Scrape 

-- 
0. lo 



May 16. 1986 
Page 2 o f  2 

Mr. Mark Selman 
Roy F. Weston 

RE: 9299-21732-9 
Date Samples Rec'd 4-14-86 
Pro ject  No. 2029-13-03 

ALR Deslgnat lon 
Sponsor Designa t ion 

RCRA EP Ton lc l ty ,  mg/L: 
A r  sen 1 c 
Barlum 
Cadmi um 
Chtunl urn 
Lead 
Hercur y 
Sel en1 um 
S I  1 ver  

Reac t i v i  ty: 
Cyanide. pg/g 
Sul f ide  , )rg/g 

Carrot I v f  ty-pH 
I g n i  tab11 1 ty, 'C 
Hexavalent Chromium, mg/L 
Total  Cyanlde, pg/g 

t 

Accu-Labs Rese :h. Inc. 

REPORT OF ANALYSIS 

9299-2 17 32-9-8 
3A4 (BZ) 

Composite 3 
Surface S c r a E  

<0.005 
c0.2 
0.005 
0.02 

<0.05 
<0.001 
C0.005 
<0.02 

0.12 
< 10 

5.6 
>LOO 
<0.01 -- 

These samples are scheduled to  be dlsposed of 45 days a f t e r  the  date o f  t h i s  rep 

RCRA Analysis ""'""de-. 



A xcu-Labs Research. Inc. 
I1485 W. 48th Avenue Wheat Ridge, Colkado 80033 
(303) 423-2766 

1 

May 16, 1986 
Page 1 o f  4 

Mr. Mark Selman 
Roy F. bfeston 
938 Qual1 St .  
Denver, u) 80215 

RE: 9299-21741-27 
Oate Samples Rec'd 4-15-86 
Pro ject  No. 2029-13-03 

REPORT OF ANALYSIS 

ALR Deslgnatlon 9299-21741-27-1 9299-21741-27-2 9299-21741-27-4 9299-21741-27-5 9299-2 1741-27-7 
Sponsor Deslgnatton 183 (821 184 (82 )  1c3 (82)  I C 4  (82) . 203 (82)  

Composlte 1 Compost t e  1 Composi t e  1 Composite 1 Composl t e  2 
0"-6" 0"-6" 6"-12" 6"-12' 0'-6" 

RCRA EP Toxicity, mg/L: 
Arsenlc 
Bar1 um 
Cadml urn 
Chromium 
Lead 
Mercury 
Sel enium 
S I  1 ver 

React lv l ty :  
Cyanide, ug/g 
Sulflde, pg/g 

. Corroslv l  ty-pH 
I g n l t a b l l l t y ,  'C 
Hexavalent Chrant um, mg/L 
Total Cyanlde, c(g/g 

<0.005 
<o. 2 
<o. 005 
CO.01 
<0.05 
to.001 
<0.005 
(0.02 

0.12 
< 10 

5.7 
,100 
CO.01 -- 

<o. 005 
c0.2 
<o. 005 
(0.01 
<0.05 
<0.001 
<o. 005 
co.02 

0.05 
< 10 

5.7 
,100 
<0.01 -- 

t 



May 16, 1986 
Page 2 o f  4 

Accu-Labs Rese :h, Inc. 

Mr. Mark Selman 
Roy F. Weston 

RE: 9299-21741-27 
Date Samples Rec'd 4-15-86 
Project No. 2029-13-03 

REPORT OF ANALYSIS 

ALR DesIgnatlon 
Sponsor Deslgna t I on 2114 (BZI 2C3 (0Z) 2C4 (BZ)  303 (82) 384 (02) 

9299-21741-27-8 9299-2 1741-27-10 9299-2 1741-27-1 1 9299-2 174 1-27-1 3 9299-2 174 1-27-1 4 

Composite 2 Composite 2 Compostte 2 Compos1 t e  3 Cmposlte 3 
0"-6' 6"-12" 6"-12' 0"-6' 0'-6' 

RCRA EP Toxlclty, mg/L: 
Ar sen I c <0.005 
Bar1 urn (0.2 
Cadml um <0.005 
Chromium <0.01 
Lead <0.05 
Mercury <0.001 
Sel enlum <0.005 
$1 1 ver <0.02 

Re8CtlVl t y  : 
Cyanide, vg/g 0.08 
Sul f Idc , Ug/g < 10 

<0.005 
<o. 2 
<0.005 
<o .o 1 
co.05 
<0.001 
<o. 00s 
<0.02 

<o. 005 
c0.2 
0.005 
(0.01 
<0.05 
(0.001 
<0.005 
<o. 02 

<o.os -- 0.06 
<lo -- <lo 

5.7 
,100 

Corrosivl ty-pH 5.7 -- 5.5 -- 
Ign l  tab11 i ty, 'C ,100 -- ,100 -- 
Hexavalent Chromium, mg/L <0.01 -- 
Total Cyanide, pg/g -- 0.05 -- 0.09 -- 0.01 -- 0.06 



Accu-Labs Rese. 111, Inc. 

May 16, 1986 
Page 3 o f  4 

I 

Mr. Mark Selman 
Roy F. Ueston 

RE: 9299-21741-27 
Oate Samples Rec'd 4-15-86 
P r o j e c t  No. 2029-13-03 

REPORT OF ANALYSIS 

ALR Deslgnat lon 
Sponsor Oeslgnat l o n  3c3 (02) 3c4 (02) 10 3 104 LE 3 

9299-21741-27-16 9299-2 174 1-27-17 9299-2 174 1-27-19 9299-2 174 1-27-20 9299-2 174 1-27-22 

Composite 3 Compos1 t e  3 Composite 1 Composite 1 Canposl t e  1 
6'01 2' 6"- 12" Surface Scrape Surface Scrape 0'-6' Core 

' RCRA EP Tox lc l ty ,  mg/L: 
Arsenic 
Barium 
Cadmium 
Chranl urn 
l ead  
Mercury 
Selenlun 
S I  1 ver  

<0.005 
<o. 2 
<0.005 
<0.01 
<0.05 
<0.001 
<0.005 
<o. 02 

Reac t i v i t y :  
Cyanide, UgJg -- C0.05 

< 10 Sulf ide,  ug/g -- 
Cor ros l v i  ty-pH -- 
I g n l  t a b l l l  ty, 'C -- 
Tota l  Cyanide. ug/g <0.05 
Hexavalent Chromium, mg/L -- 

5.7 
,100 
0.02 -- 

-- -- 
0.13 

<o. 005 
<0.2 
<o.oos 
(0.01 
co.05 
<0.001 
<o .oos 
<0.02 

0.13 
< 10 

5.9 
,100 
0.02 -- 



I . - ..__ 

‘ 0  -- 
VOA ORGANIC ANALYTICAL DATA PACKAGE FOR ROCKY FLATS 

DATE RECEIVED: August 21, 1986 

OESCR I PT ION R.F.W. NUMBER OAT€ COLLECTED VOA ANALYSIS 
ITPH-LA1 8608-682-0070 8/19/86 9/01/86 
I TPH - SA I 8608-682-0080 8/ 19/86 9/01/86 
ITPH-LB 1 8608-682-0240 8/ 19/86 9/01/86 
ITPH-LC 1 8608-682-0250 8/19/86 9/01/86 
I TPH-SB 1 8608-682-0260 8/ 19/86 9/01/86 

SAMPLE WESTON I D  



I 

/i 

WESTON ‘NALYTICS 
GC/XS D, .A  SUNMARY 

VOWTILE HAZARDOUS SUBSTANCE LIST COWPOUNDS 
~ ~ - ~ m ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ w - ~ ~ ~ ~ ~ ~ ~ u w ~ n ~ ~ ~ ~ ~ ~ ~ m ~ m ~ ~ ~ m ~ ~ ~ ~ m ~ ~ m ~ m ~ ~ m ~ m ~ ~ m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r n ~ ~ w ~ ~ ~ ~ ~ ~ ~ m ~ ~ ~ ~ ~ ;  

RVW Batch Number: 8608-682- 8 Client: ROCKY FLATS Page: 1 -______-_-___-_-________________________-----~~-~--~--~--~--~--~------~---~---~--~-------------------- 
Cuet ID: ITPH-LA1 LAB DUP XS ITPH-SA1 ITPH-LBI XTPH-LCI 

Sample RFW# : 0070 0070 0070 0080 0240 0250 
Water Water Water Water Water Water 

D.F.: 1 1 1 1 1 1 
Information Matrix : 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ n ~ ~ ~ ~ ~ ~ ~ m = = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ - = ~ ~ = = - = = ~ = - - ~ ~ = = - ~ - = - = = f l = = - - = = - = = r l = = - - - = = = - f l  Units: ug/l ug/l ug/ 1 ug/ 1 ug/ 1 U9/ 1 

.................... Chloromethane.. 1 u  1 u  1 u  1 u  1 u  1 0  
Bromomethane..................... 1 u  1 u  1 u  1 u  1 0  1 u  
Vinyl Chloride..................... 1 0  1 u  1 u  1 u  1 u  1 0  
Chloroethane... 1 u  1 u  1 u  1 u  1 u  1 0  
Methylene Chloride................. 4 u  4 u  4 u  4 u  4 u  4 0  
Acetone............................ 2 u  2 u  2 u  2.5 2 U  2 u  
Carbon Disulfide................... 1 u  1 u  1 u  1 u  1 u  1 u  
l,l-Dichloroethene................ . 1 u  1 u  1 u  1 u  1 u  1 u  
1,l-Dichloroethane... .............. 1 u  1 u  1 u  1 u  1 u  1 u  
Trane-1,2-D~chloroethene.......... 1 u  1 u  1 u  1 u  1 u  1 u  
C h l o r o r o m . . . . . . . . . . . . . . . . . . . . . . . . .  1.2 1 u  89 % 6.9 1.4 1 u  
1,2-Dichloroethanr................. 1 u  1 u  1 u  1 u  1 u  1 u  
2-Butanone....................... 1 u  1 u  1 0  1 u  1 u  1 u  
l,l,l-Trichloroethane......... 1 u  1 u  1 u  1 u  3.1 4.8 
Carbon Tetrachloride............,.... 1 u  1 u  1 u  1 u  1.6 2.1 
Bromodichloromethane............... 1 u  1 u  69 8 1 u  1 u  1 u  
1,2-Dichloropropane 1 u  1 u  1 u  1 u  1 u  1 u  
Trans-1,3-D~chloropropene 1 u  1 u  1 u  1 u  1 u  1 0  

Dibronochloromethane.. 2 u  2 u  97 8 2 u  2 u  2 u  
1,1,2-Trichloroethane.... 1 u  1 u  1 u  1 u  1 u  1 u  
Benzene 1 u  1 u  1 u  1 u  1 u  1 0  
cia-l,3-Dichloropropene 1 u  1 u  1 u  1 u  1 u  1 0  
2-Chloroethylvinylether 2 u  2 u  2 u  2 u  2 u  2 u  
Qromofo rm.......................... 4 u  4 u  4 u  4 u  4 u  4 u  
4-Methyl-2-pentanone.. 1 u  1 u  1 u  1 u  1 u  1 0  

.................... 

..... 
................ .......... .............. ............. .......... 

Trichloroethene..... 3.7 2.2 2.9 1 u  2.5 2.4 

............................ ............ ............ 
............. 

. 



RFW Batch Number: 8608-682- C1 ient : ROCKY FLATS Page: 1 
-----~--~o~~-cII-~-o---~---~----~----~----~--~------------~------~------------------~----~~----------- 

Cuet ID: ITPH-LA1 LAB DUP BlS ITPH-SA1 ITPH-LBI ITPH-LCI 
RFWl : 0070 0070 0070 0080 0 2 4 0  02 50 

-==-u=uII=-n I ~ I I U I I I I ~ I I I ~ I I f 1 1 1 ~ ~ ~ I ~ ~ ~ f l ~ ~ D ~ ~ ~ ~ ~ ~ f l ~ ~ ~ ~ r n ~ ~ ~ ~ f ~ ~ r n ~ ~ O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f ~  

Tetrachloroethene.........;........ 1 u  1 0  1 u  1 u  1 u  1 0  
1,1,2,2-Totrachloroothan..... ...... 1 u  1 u  1 u  1 u  1 u  A U  
Toluene............................ 1 u  1 u  1 u  1 u  1 u  1 u  
Chlorobenzene...........-.......... 1 u  1 u  1 u  1 u  1 u  1 u  
Ethylbentone ....................... 1 u  1 u  1 u  1 u  1 u  1 u  

1 u  1 u  1 u  1 u  1 u  1 u  
Total Xylonom........ .............. 1 u  1 u  1 u  1 u  1 u  1 0  
1,2-D~chlor0ben~ene.. .............. 1 u  1 u  1 u  1 u  1 u  1 u  
1,3~D~chlorobentene. ............... 1 u  1 u  1 u  1 u  1 u  1 u  
1,4=Dichlontenen................... 1 u  1 u  1 u  1 u  1 u  1 u  
Trichlorofluorornothane............. 1 u  1 u  1 u  1 u  1 u  1 u  
Dichlorodifluoromethane............ 1 u  1 u  1 u  1 u  1 u  1 u  

UIAnalyzed, not detected. &Present in blank. NRP-Not Reported 
J=Preoent at 1.08 than detection l i m i t .  NR-Not requeeted. 



WESTON ‘NALYTICS 
GC/l4S D A SUIWARY 

VOLATILE HAZARDOUS SUBSTANCE LIST COHPOUNDS 

RPW Batch Number: 8608-682- 6 C1 ient : ROCKY FLATS Page: 2 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ o ~ o ~ ~ ~ o ~ ~ ~ ~ o o o ~ ~ ~ ~ o ~ ~ o o ~ ~ ~ o ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - o o ~ ~ - - - - - - - - - - - - ~ - - - - - - - - ~  

Cuet ID: ITPH-SB1 BLANK BS 
Sample . v45 RRJI : 0260 BLANK BS 
Infornation Matrix: Water Water Water 

D. F. : 1 1 1 

,, 2% 

Unite: U9/l ug/l ug/ 1 
111111 u ~ ~ l l ~ l . . I ) I I I I ~ 1 I U ~ ~ ~ ~ ~ ~ r ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ - - - - - ~ ~ - - - - = = = = - f .  
Chloromethane...........o.......... 1 u  1 u  1 u  
Bromomethane...................~...~ 1 u  1 u  1 u  
Vinyl Chloride..................... 1 u  1 u  1 u  
Chloroethane....................... 1 0  1 u  1 u  
Methylene Chloride................. 4 u  4 u  4 0  
Acetone............................. 2.2 2 u  2 u  
Carbon D i ~ s u l r i d e . . . . . . . . . . . . . . . . . . .  1 u  1 u  1 u  
1,l-Dlchloroethene................. 1 u  1 u  1 u  
1,l-Dkhloroethane................. 1 u  1 u  1 u  
Trane-1,2-Dlchloroethene ........... 1 u  1 u  1 u  
Chloroform..........,................. 1 u  1 u  1 u  
1,2-Dichloroethane.............. .... 1 u  1 u  1 u  
?-Butanone.......................... 1 u  1 u  1 u  
l,l,l-Trichloroethana...o.a........ 1 u  1 u  1 u  
Carbon Tetrachloride................ 29 1 u  1 u  
Broaodlchloromethane......... ...... 1 u  1 u  1 u  
1,2-Dichloropropane ................ 1 u  1 u  1 u  
Trans-l,3-Dlchloropropeno 1 u  1 u  1 u  
Trichloroethene........... 1 u  1 u  1 u  
Dibromochloromethane............ ... 2 u  2 u  2 u  
1,1,2-Trichloroethane.............. 1 u  1 u  1 u  

ci6-1,3-Dichloropropene. 1 u  1 u  1 u  
2-Chloroethylvinylether 2 u  2 u  2 u  
Bromoform..... 4 u  4 u  4 u  
4-Hethyl-?-pentanone. 1 u  1 u  1 u  

.......... ........ 
.......................... ........... ............ ..................... .............. 

Benzene.. 1 u  1 u  113 



c 
U-Analyzed, not detected. B=Preeent in blank. NRPlNot Reported 
JIPresent at lees than detection limit. NR-Not requested. 


